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~ Mr. PHERMs 


BRILLIANT, 


work 


‘The Company’s gas lighting is used in Middlesex, Essex, Berkshire, 
Surrey, Hertfordshire and Kent. These lamps represent a total 
of six and a half million candle power. Every lamp is inspected 
every night at lighting-up time. 

Seven important Borough Councils have recently renewed agree- 
ments with Mr. Therm to light the streets in their area. They 
prefer gas for its cheapness and reliability. 

Gas for public lighting increased by 2.4% during 1933 in the 


area of 


THE GAS LIGHT & COKE COMPAN Y — never lets London down / 


Head Office: Horseferry Road, Westminster, S.W’.1. 
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OSRAM LAMPS COMPLY IN EVERY DETAIL WITH THE NEW 
BRITISH STANDARD SPECIFICATION No. 161—1934 FOR 
TUNGSTEN FILAMENT ELECTRIC LAMPS. 


STILL 
MORE LIGHT 


Still more light during the whole 
of their life—guaranteed at least 
1,000 hours average. 


GREATER 
UNIFORMITY 


Greater uniformity of perform- 
ance—in light, life and elec- 
tricity used. 


FREEDOM FROM 
EARLY FAILURES 


Freedom from early failures by 
elimination of lamps with lives 
materially below the required 
minimum average. 














POINTS 


MADE IN ENGLAND 
By The G.E. CG. 


cre 


LAMPS 


FOR TROUBLE=~ FREE LIGHTING 





Advt.\of The General Electric Co., Lid., Magnet House, Kingsway, London, W.C.2. 


Snir penne menor amtnne Hem eer omer: 
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“Only by using the best 
lamps in the right * soe 





Pointing out new lighting features in a shop window at the ¢ 
Lighting Service Bureau. This exhibit is designed to demon- will ou et 
strate to shopkeepers the various lighting methods they can a y 2 


| PERFECT LIGHTING’ 


The Lighting Service Bureau is the centre of electric lighting development 
in this country,, It maintains the most comprehensive display of modern lighting 
methods, and a staff of experts glad to put their knowledge at your disposal; it also 
publishes a series of handbooks which ate acknowledged to be standard works of 
reference on lighting. All these are freely at your service. 


Write for a copy of “‘ The Lighting Service Bureau—and what it stands for” 


The LIGHTING SERVICE BUREAU, 2 SAVOY HILL, LONDON, W.C.2 
maintained by the makers of COSMOS, CRYSELCO, EDISWAN, MAZDA, OSRAM and SIEMENS lamps 











E 
L 
L 
G 
E 
N 
L 











August, 1934 





THE THERMAL SYNDICATE LTD., VITREOSIL WORKS, WALLSEND-ON-TYNE. 
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NEW AND ATTRACTIVE DECORATIONS NOW AVAILABLE 





Ba:e: 


ENTIRELY BRITISH-MADE BY 


sAcsenapienniamanetee eet ” 


London Depot: Thermal House, Old Pye Street, S.W.|1. 
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THE SENTRY 


Designed and manufactured with the same thought 
and care as the Arc Angel, the Sentry guard post 
possesses all the main features of the larger 
model, and is especially recommended for use 
where every inch of space is valuable. 

At night all four sides are illuminated, throwing 
powerful beams of light on to the road surface for 
many yards around, and so dispensing with the 
necessity of a centre light on island sites. 

The Swans glass front panel reflecting the head- 
lights of oncoming traffic maintains the efficiency 
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Send for full particulars to :— 







of the post in case of light failure. HEAD OFFICE : 
CONWAY HALL, 
BRANCHES OR AGENTS 49 THEOBALD’S RD. 













Birmingham Nottingham . 
Manchester Sheffield LO N DO N y W.C. { ; 
Liverpool Leicester ‘ 
Glasgow London TELEPHONE: CHAncery 7042 
Edinburgh Croydon 
Newcastle-on- Bristol 

Tyne Ruthin 


Leeds Cardiff 
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“HAILWARE” 
“PERFECT. Ware’! 


On a night when all things are perfection, 
Beauty lurking in every direction, 
Have a look at the sea! 
Think how dull it would be, 
Without “ Hailware’s ” gay twinkling 
reflection ! 
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There is a “ HAILWARE ” lighting fitting, bowl 
or shade for every lighting arrangement. 

Specify “HAILWARE” lighting fittings for your 
lighting schemes and you will be sure of the best. 


Sole Makers: 


HAILWOOD & ACKROYD LTD. ae 


BEACON WORKS, MORLEY, NEAR ~~ 











Branches and Showrooms: 
71/75, New Oxford St., London, W.C.1 
3143, St. Vincent Street, Glasgow, C.3 
Carlton House, 28, High Street, 
Birmingham, 4 
Ulster Agents—Messrs. Bell & Hull, 17, College 
Street, Belfast, Ireland. 
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Automatic lighting 


We offer a complete automatic lighting service, 
embracing both gas controllers and electric time 
switches. 


Careful thought and experience in design, the best of 
British workmanship and materials, allied to the most 





TYPE 3A/UNI up-to-date production and inspection methods, result 
GAS CONTROLLER in the utmost efficiency from Newbridge auto-lighters. 
15 DAY RUN 


Many thousands are installed in all parts of the world, 
and satisfied users will gladly testify to the excellent 


35/42 day run to order. results achieved. 
For “Square” Lanterns. az 


Save the capital P 
cost of nedivecting WB! R | D : Let us submit 
indoor lighting to samples for test 








A 








electricity by 


installing nnn ie VN ie under actual 


working condi- 

Posiive distance G A S C O N g & R O i. L E R S tions, suaiaes 
xk ELECTRIC TIME SWITCHES with quotation 
papi tapomts They sell because they excel reborn 


THE HORSTMANN GEAR COMPANY LTD., Newbridge Works, BATH 
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||| &8 WORTHING 
7 crv t00, Knows the value of 


well-lighted streets . . 


WORTHING has long enjoyed a reputation as one of the 

best lighted towns on the South Coast. It is significant, too, 

that much of its street lighting equipment is of REVO manu- 

facture. Amongst the most recent developments is the lighting F 

of Broadwater Road, shown above, by means of REVO H 

Standards, Brackets and C7 | 84 Directional Refractor fittings. 

The evenness of illumination and freedom from glare is clearly 

shown in this picture, which is entirely | : 

free from retouching of any kind. Other 

important thoroughfares in this progressive 

resort have been similarly equipped. Good 

street lighting need not be expensive if the 

right equipment is chosen. Ask the REVO 

Lighting Specialists for their assistance; you 
will not commit yourself. 





’ Write for comprehensive catalogue of equipment to:— 


REVO ELECTRIC CO., LTD. ELECTRIC STREET 


THPIGN. . « v 322A LIGHTING 
EQUIPMENT 
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The Lighting of the King’s Highway 


must hang a lantern outside his door, and how this duty was gradually transferred 


p ‘HE Story of Public Lighting has often been told, how originally every householder 


to the community. 


To-day there are many public bodies, some large, some small, all tending the lighting 
of the roads in their areas. Each carries out its own ideas, according to the funds at 


its disposal. 


Important national thoroughfares, connecting city and city, now run through these 
scattered areas. They were made, not to serve local needs, but for the conveyance of 
traffic from afar. Therefore it is just and right that their maintenance should not be a 


burden on rural communities. The State contributes to their upkeep. 


We say that the Lighting of the King’s Highway should also be a national duty. 
By all means make use of local talent; let the public lighting engineer, where there is 
one, do his task, but let the State help him and his Committee to maintain adequate 
lighting, softhat all may journey in comfort and safety. 
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Street Lighting Committee 


We learn that the Ministry of Transport have set 
up a Departmental Committee “to examine and re- 
port what steps could be taken for securing more 
efficient and uniform street lighting with particular 
reference to the convenience and safety of traffic.” 

The members of the committee are:—Mr. F. C. 
Cook, D.S.O., M.C. (Deputy Chief Engineer, Ministry 
of Transport) (Chairman); Mr. J. F. Colquhoun 
(Public Lighting Engineer, Sheffield); Mr. C. A. 
Masterman (Chief Technical Officer, Gas Light and 
Coke Company); Major W. H. Morgan, DS.O. 
(County Engineer, Middlesex); Mr. C. C. Paterson, 
O.B.E. (Director of Research Department, General 
Electric Company); Mr. E. S. Perrin (Ministry of 
Transport); Major L. Roseveare (Borough Engineer, 
Eastbourne); Mr. J. R. Taylor (Ministry of Trans- 
port); and Dr. J. W. T. Walsh (National Physical 
Laboratory). The Secretary is Dr. H. F. Gillbe. 

Readers will be much interested to observe this 
definite evidence of the interest in street lighting 
now being taken by the Ministry of Transport. We 
hope that the Committee’s inquiry will result in a 
more uniform standard of public lighting—especially 
in London, where the fact that it is handled by so 
many different authorities is apt to give rise to 
anomalies. 


Public Lighting and Street Fatalities 


Confirmation of some of the inferences on the 
above subject made in our last issue, July, 
1934, p. 230, is afforded by a Report of the Detroit 
Police Department which was recently analysed 
in the Transactions of the American [Illum- 
inating Engineering Society. In 1931, when full 
street lighting was in force, fatal accidents occurring 
by day formed 49 per cent., and fatal accidents 
occurring by night 51 per cent. of the total—i.e., the 
numbers were approximately equal. In 1932, how- 
ever, when, as a measure of economy, only 65 per 
cent. of the previous street lighting was provided, 33 
per cent. of accidents occurred by day and 67 per 
cent. by night—a truly remarkable change. In 1933 
when the street lighting was partially restored to 85 
per cent. of its original value, a tendency to return 
to the original ratio of accidents was noted, the 
numbers of accidents occurring by day and by night 
being respectively 40 per cent. and 60 per cent. These 
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figures certainly seem -to afford striking evidence of 
the relation between public lighting to traffic acci- 
dents occurring by night. It would be interesting, 
however, to have confirmatory evidence from. towns 
in this country where experiments with diminished 
street lighting have been made. 


Public Lighting—Annual Reports 
Oldham and Sheffield 


The annual report of the Superintendent of Public 
Lighting in Oldham (Mr. I. H. Massey) contains re- 
cords of consumption and price of gas and electricity 
and expenditure on public lighting from 1924 (when 
the separate street lighting department was formed) 
up to the present year. During the decade the De- 
partment has more than justified its existence. The 
candle-power provided has increased from 988,990 to 
1,159,690—an increase of 17.2 per cent.; whereas the 
expenditure has decreased from £29,769 to £21,329— 
a diminution of 28.3 per cent. Evidently in Oldham 
a policy of economy has been judged necessary, but 
one notes that every effort is made to get more 
efficient lighting by the introduction of improved 
burners and lanterns, refractors, and stainless steel 
reflectors. In a number of cases two-feet extensions 
have been used to increase the height of lanterns. 
— with electric discharge lamps are being 
made. 


In Sheffield, also, the Lighting Department has just 
completed ten years as an independent department 
of the Corporation. Mr. Colquhoun, the public light- 
ing engineer, again makes effective use of charts and 
diagrams illustrating changes during this period. It 
is striking to note that the cost of lighting service per 
head (2/2) is now almost identical with that for 
1924-25, whereas the candlepower provided per head 
of population has risen from 2 to nearly 5. One notes 
that the number of electric lamps in Sheffield, now 
over 5,000, was only 287 in 1924. Other interesting 
points emerge from the report—for instance that the 
average effective life of gas mantles is now 1,795 
burning hours, an increase of 195 hours over the figure 
for the previous year—certainly a remarkably goo 
result to be obtained with mantles used for public 
lighting. Experiments are now being made with 
electric discharge lamps and also with the automatic 
lighting of gas lamps by the catalytic method. 
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Exterior View of the premises of Messrs. Jos. Lucas, Ltd., 
Gt. King Street Works, Birmingham. 


Intensive General Lighting in a Modern Factory 


HE first five articles in this series were 
devoted to general principles of industrial 
lighting. It is now proposed to deal in turn 
with a number of special installations, 

showing how these principles have been applied in 
practice, and how special problems in industrial 
lighting have been solved. 

This—(our sixth)—specially contributed article is 
concerned with the highly modern works and offices 
of Messrs. Jos. Lucas, Ltd, of Birmingham, 
illustrated above. 

As an introduction we may recall the general belief, 
mentioned previously, that good lighting does have 
a material influence on speed of production and 
quality of work, in addition to its admitted value to 
the health of workers. This view is now so widely 
held that in modern factories diffused general lighting 


‘furnishing 10 to 12 foot-candles is becoming quite 


usual; one might, indeed, almost regard the use of 
200 watt lighting units spaced 12 ft. apart as 
standard practice. 

This, needless to say, represents a great advance 
as compared with the conditions usual in factories 
only a few years ago. Yet there is evidence that 
still higher illuminations can often be furnished with 
advantage. In a now familiar research* it has been 
Shown that in the case of typesetting by hand illu- 
minations of 20 to 25 foot-candles are necessary to 
ensure full efficiency of operations comparable with 
that in daylight. 


Twenty Foot-Candles Provided. 


Experience has led some modern firms to adopt 
this view, one of the first to do so being Messrs. 
Jos. Lucas, Ltd.. who decided about a year ago to 
re-equip all the shops in their immense works in 
Birmingham, so as to bring the standard of lighting 





* The Relation between Illumination and Efficiency in 
Fine Work (Typesetting by Hand): Report issued_under 
the auspices of the Medical Research Council and the Depart- 
ment of Scientific and Industrial Research (1926). 


up to 20 foot-candles. Some years ago a standard 
of 10: foot-candles had been agreed upon, 200 watt 
gas-filled lamps in Holophane Extensive type pris- 
matic industrial units being accordingly installed on 
centres 10 ft. 6 in. by 13 ft. 6 in. © 

The revolutionary change from 10 to 20 foot-candles 


involved a new scheme of wiring. Two alternative’ 


methods presented themselves (a) to substitute 300 
watt lighting units and slightly diminish the spacing 


and (b) to retain 200 watt units, but to mount them’ 


on centres approximately 9 ft. apart. The second 
scheme was finally adopted, and already numerous 
and extensive sections of the works have been thus 
equipped. 

This method presents several advantages. 

Firstly, the unusually close spacing results in a 
system of lighting approaching more closely a 
“luminous plane” (e.g., an illuminated ceiling) and 
thus eliminates to a great extent the objection often 
raised against direct lighting—that it is apt to produce 
troublesome shadows. With lighting units placed so 
near together there is considerable overlap and incon- 
venient shadows practically disappear. 

Secondly, the arrangement furnishes symmetrical 
and uniform lighting conditions, irrespective of the 
positions. of desks or machines, the positions of which 
may, therefore, be altered without it being necessary 
to modify the lighting equipment in any way. 

Thirdly, this method of using Holophane Extensive 
type industrial units results in a fairly high percent- 
age of the direct light being returned, as reflected 
light, from floors and working surfaces, thus leading 
to relatively bright surroundings—a very important 
consideration in the modern factory. 

The retention of 200 watt units was also expedient 
from the standpoint of diminishing any possible glare, 
as the ceiling height on some floors is restricted to 
about 11 ft., and it was, therefore, desirable to avoid 
increasing the brightness of lighting units. 


Imitation of Daylight. 


The Lucas Works also afford an instructive example 
of the application of another modern practice—the 
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Typical Lighting Kianiseeied in an ‘hesusihiy ey 
(Messrs. Jos. Lucas, Ltd., Birmingham). 


use of semi-corrected “ artificial daylight,” which has 
now been adopted throughout the entire office block. 

The construction of these office buildings is such 
that during a great part of the day artificial light 
is certain to be needed in certain areas, whilst day- 
light still suffices in others; in other parts of the 
rooms, again, a mixture of natural and artificial light 
will be used. 

Now it is a familiar fact that working in a mixed 
light, composed partly of weak daylight and partly 
of yellowish artificial light, is always trying. During 
the period when daylight begins to fail and lights are 
switched on the artificial lighting almost invariably 
seems insufficient; although, once the daylight has 
completely disappeared, it may appear satisfactory. 
This is, no doubt, in part occasioned by the fact that 
the eyes take an appreciable time to adapt themselves 
to the lower level of artificial lighting; but it is cer- 
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Typical Lighting Reciaseiane 3 in a Machine Section. 
(Messrs. Jos. Lucas, Ltd., Birmingham). 


tainly influenced to a very great extent by the differ- 
ence in colour, for the apparent “ inadequacy ” is 


not nearly so noticeable when the artificial light 


has been corrected so as to resemble daylight approxi- 
mately in colour. 

In order to meet this condition it was decided to 
install semi-corrected lighting throughout the four 
floors of the general office block. The lighting units 
consisted of Holophane 14 in. semi-corrected units 
equipped with 300 watt gas-filled lamps, mounted 
on 11 ft. centres. Approximately 500 units of this 
type have been installed. The installation is doubt- 
less the largest of its kind in the country. It is 
interesting to learn that the arrangement gives com- 
plete satisfaction to the workers, and that this effort 
to bridge the gap between natural and artificial 
lighting conditions has proved to be well worth 
while. 
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A Typical Section of General Office Lighting using Holophane Semi-Corrected Daylight Units. 
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Figure |. A most effective night picture of Anniesland Cross, Glasgow, for which the photographers (Messrs. T. & R. Annan & Sons) deserve 
great credit. 300-watt and 500-watt gasfilled lamps are mounted on the high masts, and are helped out by the “Pillar of Fire” illuminated 
bollards on the various refuges. The reflective value of a good street surface is strikingly shown on the first island, in the foreground, which is 


laid in concrete. 


In the background, between the posts, is seen a splash of light, a Neon sign for the Castlebank Laundry. 


Public Lighting Developments in Glasgow 


We are indebted to Mr. S. B. Langlands, Inspector 
of Lighting to the Corporation of Glasgow, for the 
above striking photograph of Anniesland Cross, and 
also for the two pictures below, which show the com- 
parative effect on a wet and dry street-surface of the 
Osira lamps recently installed on ten consecutive 


posts in South Portland Street. The street is an im- 
portant one, being parallel with the main road south- 
ward, and frequently used as a relief to traffic. It 
has a carriage way 45 ft. wide and a footpath 10 ft. 
wide. The lamps are housed in the standard Glasgow 
pattern lanterns, which are attached to brackets on 
extension pieces on tram poles, making the mounting 
height 274 ft. The average spacing between lamps, 
which are in “staggered” formation, is 35 yards, 


Photo: W. Ralston, Glasgow 


Figure 2. Night Photograph of South Portland Street, Glasgow, 
illuminated by Osira lamps: effect on a dry night. 


measured along the centre of the line of the carriage 
way. 

We understand that comparisons with other 
systems have been based largely on observations of 
brightness of the road surface from different points 
of view. (In this respect the comparisons on wet 
and dry surfaces have doubtless proved instructive.) 
The natural distribution of light from the Osira lamp 
is believed to be better suited than that of filament 
lamps to lanterns of the Glasgow Corporation type 
(which have no directive equipment other than that 
comprised in the pine-shaped outer globes and the 
large over reflector), and, in view of the good spacing 
height ratio (4 or 4.5 to 1), should yield very even dis- 
tribution of illumination. . 


Photo: Annan 


Figure 2. The effect of the same installation on a wet night. 
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Illuminating Engineering in Australia 


Progress and Practice in New South Wales 


[We are indebted to Mr. A. P. Turnbull, of the New South Government Railways, Sydney, and 
to Mr. W. Wadey, of Adelaide, for the following account of lighting developments in these two 
cities. Readers will learn with pleasure of the steady progress being made by the Illuminating 
Engineering Societies in Australia, and will be interested in the installations described, notably 
the underwater lighting of the large bathing pools illustrated on the opposite page.] 


The growth of illuminating engineering in Austra- 
lia, and the activities of the Illuminating Engineering 
Societies there, are naturally proceeding on lines 
determined by local conditions. 

So far as numbers are concerned the community 
in Australia is even now, not large, and is spread, 
somewhat patchily, over an immense area. For some 
time to come, therefore, progress in illuminating 
engineering must be largely a reflection of develop- 
ments in other countries. Much data appearing in 
the transactions of the local society must necessarily 
be garnered from material published elsewhere. If, 
as is usual, references are quoted this resurrection 
of previously published data is quite a proper course 
and has the advantage that the rebroadcasting of 
data enables it to reach places that would otherwise 
remain unenlightened—thus 
spreading the good work of 
the original authors. 


ILLUMINATING ENGINEERING 
SOCIETIES. 


The Illuminating Engineer- 
ing Society has so far divi- 
sions in only two of the six 
States which comprise the 
Australian Commonwealth— 
namely New South Wales 
and Victoria. The bulk of the 
total membership (200 mem- 
bers of all grades) resides in 
these two States, but there is 
a small sprinkling of members scattered throughout 
the remaining States and it is anticipated that in the 
near future further State divisions will be formed in 
Queensland and South Australia. 

The New South Wales Division, the parent organi- 
sation, is now incorporated as a professional society, 
with limited liability of members, under the Com- 
panies Act, New South Wales. It is possible that 
similar action will be taken by the Victorian division 
shortly. (Unfortunately each State has its own law 
in regard to the company registration, etc., and, there- 
fore, each division has to be registered as a separate 
entity in its own State.) 

ELECTRICAL, RADIO AND LIGHTING EXHIBITION. 

In the main the members of the local Illuminating 
Engineering Society are associated with the electrical 
and radio industries. This community of interest 
has helped the growth of the Society very greatly 
in its initial stages. These kindred societies (electrical, 
radio and illuminating) have instituted a remarkably 

successful annual exhibition in connection with their 








Figure |. R.M.S. Strathnavon floodlighted at Wharf in 
Sydney Harbour by Philips Lamps, Ltd. (Aus.). 


respective activities. The exhibitions are held in the 
Town Hall, Sydney, and usually remain open for a 
week. The lighting and decorating work is en- 
trusted to the Illuminating Engineering Society which 
has also a special display of its own. The admission 
charge is 6d. a head and the attendance this year 


“reached 69,584—an increase of about 10,000 as com- 


pared with the previous year. (On one day the doors 
had to be closed three times to prevent over- 
crowding!) 

The lighting field in Australia is almost exclusively 
electrical. Even in remote country places automatic 
petrol-electric generating sets for lighting station 
homesteads and outbuildings are frequently met. 


New LIGHTING BUSINESSES. 

In spite of the industrial 
depression there has been of 
late considerable progress in 
illuminating engineering, a 
feature being the increased 
application of luminous tub- 
ing in the form of illuminated 
signs. The improved position 
is further exemplified by the 
advent of new _ businesses 
founded on _ illumination 
work alone. Of these may be 
specially mentioned “ Better 
Lighting Ltd.” which 
specialises in the manufac- 
ture, supply, and installation 
of equipment; the founder and chief driving force is 
Mr. E. W. Williams who is a past president of the 
Illuminating Engineering Society (Australia), New 
South Wales Division, and is also a member of long 
standing of the Illuminating Engineering Society in 
England. Another business specialising in illumina- 
tion but on a more modest scale is “ Lomax Lighting” 
which is conducted at Angel Place, Sydney by Mr. 
Donald G. Stevens. The General Electric Co., Ltd. 
(England) and the British Thomson Houston Co, 
Ltd., have also displays of lighting in their show- 
rooms (which, however, are not confined to lighting 
only), and their local branches keep the community 
in touch with the latest progress. 


THE LIGHTING OF SWIMMING POoLs. 


A number of modern swimming pools have beet 
built in the suburbs and in country towns, and are 
provided with lighting in accordance with the latest 
practice, which includes under water lighting. One 
type of pool is formed by fencing in an area of opel 
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in the Figure 2. A fine example of “underwater lighting.” The Figure 3. The Bankstown Swimming Pool, also illuminated 
for a Enfield Olympic Swimming Pool, for which 750 w. submerged under water by 33 (500 w.) dry-niched (American) floodlighting 
es eh units were used by the Egarsol Lighting Co., Ltd. units, 

which 


ission salt water against shark attack. Of this type the in Sydney on March 22, and started with an enrol- 
year Manly pool (fig. 4) is a good example. There are ment of no less than 1,000 members. This is affiliated 
com- also fresh water pools with white tiled basins and with the British Association of the same name. 
doors equipment for maintaining 

over- the water in pure condition. TEST OF ELECTRIC 


DISCHARGE Lamps. 
The Adelaide City Council 


The Enfield and Bankstown 
sively pools (Figs. 2 and 3) are 


matic instances. has been turning its atten- 
tation Although _ floodlighting oS tion to electric discharge 
net. has been used in New South 3 lamps, and it is stated that 


tests with sodium and 
“Qsira” lamps are _ pro- 


Wales for the past ten years 
in connection with railway 





istrial yard lighting and later on jected. Other illustrations 
2en of sports grounds, it has only before us relate to improve- 
ess in recently been extended to ments in industrial and shop 
ng, a the permanent lighting of lighting in the Adelaide 
“eased frontages of buildings. In area, but these we must 
s tub- this connection mention leave over until a subse- 
nated may be made of a local pro- quent issue. 

ay duct, a new form of reflector It will be recalled also 
dy the so designed as to reduce sub- he that, during the period 
nesses ff stantially tendency to glare , Tiswe 4,4 siew of the Manly (Sydney) Swinming Poel by October, 1934, to March, 
lation and dazzle. These reflectors picture are also used to support the shark-proof netting. Sub- 1935, the City of Melbourne 
aybe ff are marketed under the — mereed foodlighting projectors are responsible for the ituminated —_will be celebrating its first 
Better name of “ Egarsol.” Another lights of residences on the distant hills. centenary. Illumination is 
which novel floodlighting projector to play an important part in 
nufac- has been designed by a local engineer, but as yet the programme, illustrating one hundred years of 
lation particulars are not available for publication. progress. We hope that from this quarter also 
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Figure 5, The up-to-date showrooms of “Better Lighting, Figure 6. The Embassy Ball Room, Adelaide, in which modern 
Ltd.,”" for whom Mr. E. W. Williams is Managing Director and * architectural lighting " fittings have been installed. 
Chief Illuminating Engineer, Clarence Street, Sydney. 


















York’s Civic Week 


Floodlighting with Gas 


[We are indebted to the Gas Journal for the illustrations 
accompanying this note.] 


Our attention has been drawn by Mr. H. E. Bloor, 
Engineer and Manager of the York Gas Company, to 
the floodlighting with gas of various buildings of 
historic interest during the recent celebration of 
York’s Civic Week. 

The accompanying illustrations give an idea of the 
effects obtained, some of which—especially the flood- 
lighting of the Ouse River Front, shown below, which 





Figure 2. Bootham Bar and part of Old Abbey Walls. 


is quite reminiscent of evening effects on the canals 
in Venice—were very pleasing. 

An interesting feature of this scheme of flood- 
lighting was that the projectors were housed in boats 
anchored in the river, gas being supplied from 
cylinders filled at a pressure of 80 atmospheres. The 


Figure 3. 
A pleasing view of the 
River Ouse,  flood- 
lighted with gas, show- 
ing the Guildhall and 
Lendal Tower. 
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Figure 1. The Bar Walls, Old Mortuary, and Lendal Tower. 


projectors were of the “strip lantern” type, 
such as readily lend themselves to floodlighting 
schemes in which a relatively diffused light is needed. 





Dark Nights in Bisley 


A few months ago we referred to the sad case of 
Orford, a village in Suffolk, possessing no street light- 
ing. Another case is furnished by Bisley, a village 
with a famous name which, although only just over 
twenty-five miles from London, does not possess a 
single street lamp. According to statements in the 
Press it appears that a 1d. rate in Bisley would pro- 
duce only £23, and that to erect and maintain eleven 
street lamps in the first year would mean an increase 
of 5d. in the rates. It is stated that the residents have 
so far decided against incurring this expense, so that 
unless this decision is reversed the streets of Bisley 
will continue to go unlighted. Such cases surely fur- 
nish a striking argument in favour of making the 
lighting of highways through such rural areas a 
national duty! They also illustrate the difficulty of 
the plan proposed in the recent Transport Act of 
making the provision of street lamps an indication 
of built-up areas (in which a speed limit is to be 
imposed). 
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A Review of Photo-Electric Photometry and Its Limitations 


By J. S. Preston, M.A., F.inst.P., A.M.LEE., and L. H. McDermott, AR.CS., D.I.C., B.Sc. 
(National Physical Laboratory) 


SUMMARY. 

Three main sections deal with the basis of visual 
photometry, the adaptation of the photo-cell to the 
visual system, and sources of error in photo-electric 
photometry, with vacuum photo-cells of the Elster- 
Geitel type. 

The difficulties underlying the application of what 
is really a type of radiometer to the measurement of 
light, which is basically a physiological sensation, are 
critically surveyed. The fundamental differences 
between the photo-cell and the eye as regards re- 
sponse to colour and illumination are emphasised. A 
discussion of the various possible errors in photo- 
electric photometry follows. These errors fall into 
two main divisions—physical, and mechanical or geo- 
metric. 

The authors conclude that while photo-electric 
methods facilitate enormously routine photometry to 
a precision of 1 or 2 per cent., serious difficulties have 
generally to be dealt with in the attainment of a 
precision, equal to that obtainable visually under 
favourable conditions. This is partly due to the fact 
that errors in photo-electric observations are fre- 
quently systematic and related to the particular ex- 
perimental conditions such as colour difference of 
the light sources. The photo-cell is, however, admir- 
ably suited to the comparison of illuminations of 
practically identical spectral distribution (where the 
values compared are in a ratio not very different from 
unity), and to the measurement of small differences 
or changes under constant colour conditions. 


INTRODUCTION. 


The rapid improvement in the design and methods 
of manufacture of commercially available photo-cells 
which has recently taken place has resulted in the 
raising of the status of the cell from that of a mere 
detector of radiation to that of a measuring instru- 
ment of value for precise work. While the improved 
photo-cell is really an instrument for the measure- 
ment of radiant energy, of any wavelength within 
the limits of sensitivity of the cell, there has, in fact, 
been a great tendency to regard the photo-cell mainly 
as a new instrument for measuring light—i.e., a photo- 
meter rather than a radiometer. The usefulness of 
the photo-cell for measurement of light is not to be 
undervalued, but this tendency has resulted in the 
photo-cell being regarded frequently as simply a sub- 
stitute for the eye, while, in fact, the differences be- 
tween the two are, in some respects at least, funda- 
mental. 

The importance of these fundamental differences 
and the errors which they involve becomes apparent 
in high precision photometry to an extent not always 
Tealised by those engaged in routine commercial 
photometry, where speed of operation and freedom 

om errors of judgment are primary considerations. 

The ra of view taken in this paper is therefore 
that of the worker in a standardising laboratory, 
where speed of operation is of minor importance, but 
where every error must be traced and assessed accu- 
tately. For the sake of completeness and of emphasis 
upon the ultimate visual basis of all photometry, the 


whole problem of the application of photo-cell to light 
measurement is examined ab initio. 

The first question which arises is whether it is 
better to build up a system of photometry utilising 
the properties of the photo-cell as a fundamental 
basis (i.e., in effect, using the cell as a radiometer), 
or to adapt the cell directly to the present visual 
system and to use it together with a compensating 
filter, as nearly as possible as an immediate substi- 
tute for the eye. Expressed in another way, the alter- 
natives are (1) that the results of photo-electric 
measurements on some fundamental basis be referred 
to the visual system by suitable conversion factors, 
subsequent to the actual process of measurement, or 
(2) that the results of photo-electric measureinents 
be made to conform to visual measurements of the 
same quantities by suitably choosing the conditions 
under which the cell operates (i.e., with suitable 
colour filter, etc.). The latter alternative is the prac- 
tical one, widely adopted at the present moment, ex- 
cept, of course, in such fields as that of spectro- 
photometry; but it is probable that the former alter- 
native has not received sufficient attention as yet. 
and may eventually provide a system for the 
measurement of radiation, luminous or otherwise, 
less arbitrary than the present visual system. With 
this latter possibility there is perhaps bound up the 
possibility of attaining a greater measure of uni- 
formity in cells of a given type. 

The present paper presents a survey, from the 
point of view of the standardising laboratory, of the 
difficulties, fundamental and technical, encountered 
by the authors in the practical application of the 
second of the above alternatives. The paper is 
divided into three main sections. Section I. deals 
with the basis of visual photometry, Section II. with 
the adaptation of the photo-cell to this basis. and 
Section III. with the type and magnitude of the errors 
involved in precision photo-electric photometry and 
with investigations resulting from their study. 

NOTE.—This paper is restricted to photo-cells of 
the type in which anode and cathode are separated 
by an evacuated space. 


1. THE BASIS OF VISUAL PHOTOMETRY. 


1. The Source of Light. 


The light sources of principal importance in photo- 
metry have hitherto been temperature radiators giv- 
ing a continuous spectrum not far removed in type 
from the black-body spectrum. Such an energy dis- 
tribution is of a particular type presenting little 
difficulty as regards colour matching in comparison 
with the difficulties encountered in the case of the 
gaseous discharge tube. The increasing use of the 
latter type of source is likely to raise the question 
whether a white light standard of luminous intensity 
is sufficiently fundamental for all purposes. It is 
possible that working sub-standards of the gaseous 
discharge type will be widely used-for the photo- 
metry of sources giving line spectra. 

It is to be noted that the present unit of intensity 
is based on standards of white light for several 
reasons, one of which is the fact that the unit is 
related to visual sensation. The justification for the 
adoption of standards of a particular spectral t 
is thus reduced in some respects by the use of the 
photo-cell, whose “seeing powers” are not confined 
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to the visible spectrum, and may vary widely, from 
cell to cell, even within the visible range. 


2. The Receiver. 


The main features to be noticed as affecting the use 
of the eye in photometric measurements are the 
following:— 


(a) The absolute sensitivity, i.e., the ratio of sensa- 
tion to stimulus is not susceptible of accurate mea- 
surement. The retinal stimulus depends on such 
factors as pupil diameter and point of entry of the 
rays so that the actual visual sensation produced by 
looking at a surface illuminated to a given degree 
is a function of a number of variables. The eye is, 
therefore, if only for these reasons, practically use- 
less as an absolute measuring instrument and can 
only be used with any degree of accuracy for the 
assessment of equality of brightness or of contrast. 

(b) The response of the eye, i.e., the ratio of sen- 
sation to brightness of the visual field, is of the logar- 
ithmic type, the sensation increasing in arithmetic 
progression as the illumination increases geometric- 
ally. In consequence the contrast threshold is pro- 
portional, over a considerable range, to the field illu- 
mination, and the actual amount of error (as distinct 
from percentage error) in the setting of a photo- 
metric balance decreases with the quantity being 
measured. 

(c) The colour sensitivity of the eye is not, gener- 
ally speaking, subject to great variations from one 
individual to another. The importance of the varia- 
tions is, however, dependent upon the task which the 
eye is called upon to perform. In the case of the com- 
parison of two black body (or similar) sources at 
different temperatures, the divergence between the 
results obtained by two different observers is gener- 
ally not excessive (unless the temperature difference 
of the sources is large), and bears a systematic rela- 
tion to the Y/B ratios (*) of the observers (7). If, 
however, the colour difference between the sources is 
excessive, or even if there is an apparent colour 
match (subjective), but the energy distributions of 
the sources are widely different, different observers 
may obtain widely different results, and it may not 
always be possible to find a systematic relation 
between an observer’s Y/B ratio (as usually 
measured), and his divergence from the mean result, 
since the Y/B ratio may not be a sufficiently com- 
plete description of the observer’s visibility curve. 
Such a situation might be met with in comparing the 
radiation from a discharge tube with that from a tem- 
perature radiator plus colour filter. 

The main point to be noticed is that the reproduci- 
bility of visual measurements by different observers 
on temperature radiators of different colours at 
present assumes a general similarity in the colour 
response of the different eyes. The arrival of the dis- 
charge tube may introduce into visual work the same 
kind of-complication which has existed from the out- 
set in photometry with photo-electric cells. In the 
one case, the trouble is the abnormally wide colour 
difference between test source and standard lamp; in 
the other it is the difference in colour sensitivity 
between the photo-cell and the standard receiver, i.e., 
the eye. 

(d) Talbot’s Law has been verified for the eye to a 
high degree of precision over a wide range of illu- 
mination, and is generally assumed to be strictly 
obeyed. It should be noted here that we are not 
concerned with the actual illumination-sensation 
curve for the eye, that is, we do not say that introduc- 
tion of a sector disc of ratio 0.5 cuts down the sensa- 





(‘) The Y/B (yellow/blue) ratio is the ratio of the trans- 
missions, for light of a given colour temperature, of two 
standard coloured solutions, as measured by the given 
observer. The ratio thus depends on the colour character- 
istics of the particular eye to which it refers. 

(7) H. Buckley, ILLUMINATING ENGINEER, April anu May, 
1934. W.S. Stiles, “ Phil. Mag.,” 7.812 (1929). 
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ratio; we are simply concerned with the fact that the 
introduction of the sector disc of ratio 0.5 reduces the 
sensation to the same value as would be the case for 
a steady illumination of one-half the value of the 
interrupted one. This is so because the eye is a com- 
parison, not a direct measuring instrument. In the 
case of the photo-cell, however, we may be concerned 
with the actual change in “sensation,” since the 
photo-current, which corresponds to visual sensation, 
can be measured, and the illumination-current curve 
determined. 


The foregoing summary of the basis of visual photo- 
metry has not taken account of the use of the eye as 
an absolute measuring instrument by the use of 
threshold values as units, nor have such effects as 
fatigue and the Purkyne effect been dealt with. Such 
matters, bound up as they are with physiological 
factors, are of lesser importance in a comparison with 
the photo-electric system. One disadvantage in- 
herent in visual photometry may, however, be 
mentioned here. It is the practical complication fol- 
lowing on the necessity for the juxtaposition of the 
illuminated surfaces whose brightnesses are being 
compared, and one the necessity for their being illu- 
minated simultaneously. Neither of these limita- 
tions need be imposed on photo-electric work, and 
considerable advantage accrues in such operations as 
spectrophotometry. 


il. ADAPTATION OF THE PHOTO-CELL TO 
THE VISUAL SYSTEM. 


The characteristics of the photo-cell which demand 
comparison with the corresponding properties of the 
eye are the following:— 


(a) The absolute sensitivity, or current per unit of 
radiation, can be measured accurately, and after cali- 
bration the cell can thus be used as a direct measur- 
ing instrument. No comparison lamp is necessary 
for photometric measurements if it be assumed that 
exposure to a given degree of illumination (of defi- 
nite colour) will give a definite corresponding photo- 
current at any time during a given series of measure- 
ments. This assumption is valid if adequate precau- 
tions are taken to avoid the effects of fatigue (so- 
called) which may or may not be noticeable. 


(b) If the further assumption is made that the cell 
output is proportional to the illumination, the colour 
of the radiation being constant, movement of the 
source and application of the inverse square law can 
be dispensed with. This assumption appears, how- 
ever, to be an ideal difficult to realise precisely, 
although in the case of carefully-made cells the 
deviation from linearity of response is very small. 
This point is dealt with below. 

The fact that the response of the photo-cell is linear, 
at least approximately, implies that where the actual 
error of observation of the photo-current is constant, 
the proportional error on the illumination or inten- 
sity measurement, expressed as a percentage, is 
inversely proportional to the quantity being 
measured. This implication has to be borne in mind 
in the design and operation of a photo-electric photo- 
meter. 

The departure from linearity of the illumination 
response curve can be measured without the use of 
visual observations and solely by reference to pre- 
cise mathematical relations ('). The cell can, there- 
fore, be calibrated to an accuracy limited simply by 
the observational error in the photo-electric measure- 
ment together with certain other errors of a similar 
or smaller amount associated with the experimental 
methods. The total error associated with the deter- 





(4) N. R. Campbell, Trans., Opt., Soc., 32-33, 61 (1930); 
J. S. Preston, and L. H. McDermott, Proc., Phys., Soc., 46, 
256 (1934). 
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mination of a point on the illumination characteristic 
is of the order of 0.1 per cent. 

This apparent defect of the photo-cell does not, 
therefore, seriously detract from its usefulness from 
the precision aspect, although it would be fortunate 
if every photo-cell had automatically a precisely 
linear response so that the error associated with pre- 
liminary calibration might be eliminated from the 
total error on subsequent photometric measurements. 


(c) The spectral sensitivity curve of a photo-cell 
depends on the material and structure of the light- 
sensitive layer, and is thus subject to very wide varia- 
tions as between cells of different types. Further, the 
variation in the colour response as between different 
cells manufactured by the same process is consider- 
able, individual characteristic curves being much 
more widely distributed about the mean than is the 
case for visibility curves of various eyes. For pre- 
cise heterochromatic work, therefore, each photo- 
cell must be treated individually and combined with a 
particular colour filter to give an adequate approxim- 
ation to the colour sensitivity of the standard eye (*). 
For less accurate photometry a given type of filter 
may be used for all cells of a given spectral type. But 
it is not yet possible to specify a standard cell-filter 
combination in the same way as the standard eye has 
been specified, i.e., as an agreed mean performance of 
a number of very similar units. 

It is thus readily seen that the accuracy of photo- 
electric heterochromatic photometry (referred to the 
visual basis) depends on the adequacy of the colour 
correction attainable, and this involves two factors, 
namely, the limitation imposed by the impossibility 
(generally speaking) of finding a coloured medium 
having exactly the required absorption curve for use 
as the correction filter, and also the errors involved 
in the measurements necessary to determine the de- 
gree of correction attained. Considering the second 
factor first, the measurement may be made by one of 
two methods, either by spectrophotometric measure- 
ment comparing the cell output with the thermopile 
calibration of the spectrometer or monochromator, 
or by direct comparison of photo-electric and visual 
measurements on sources of different colours. The 
former method involves a very considerable amount 
of work for each coloured filter which may be tried 
out, and also necessitates a knowledge of the intensity 
response curve for the photo-cell, which may not be 
the same for light of different colours. The total 
error on such measurements would be considerable 
compared with the repetition accuracy of the cell 
itself. The latter method involves reference to visual 
standardisation, and this fact in itself imposes the 
visual limits of error on the system of photo-electric 
photometry. (The same criticism applies to the use 
of correction factors for measurements with an im- 
perfectly corrected cell, for these have to be found by 
visual comparison in the first instance.) 

Then there still remains to be added the systematic 
error due to the first factor named above, i.e., the diffi- 


culty of obtaining, with any filter of a reasonably high « 


transmission, a sufficiently close approximation to 
the standard eye. 

The foregoing considerations lead to the conclus- 
ion that for heterochromatic work the advantage of 
precision, on which the prestige of the photo-cell may 
be thought to be based, is almost, if not quite, lost in 
comparison with visual methods. The fields in which 
this advantage may be utilised to the full are the com- 
parison of sources of the same colour, or operations 
such as the ageing of lamps where the colour change 
ls slight. Further, the photo-celi should be of use in 
spectrophotometry, where sensibly monochromatic 
light is used. 


(d) The application of Talbot’s Law to photo-elec- 
tric cells has been the subject of a number of investi- 





a so), . S. Preston and L. H. McDermott, J.Sci. Inst,, XI. 150 
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gations. Carruthers and Harrison (*) found that the 
law was obeyed for a number of ceils having non- 
linear illumination response curves; that is, that a 
given reduction in illumination produced the same 
reduction in photo-current, to within 1 per cent., 
whether the illumination was reduced by a sector 
disc or by the appropriate movement of the light 
source. If, therefore, the photo-cell is employed as a 
direct measuring instrument in conjunctign with 
sector discs, the same corrections should, if neces- 
sary, be applied for lack of linearity in response, as 
in the case of measurement of equivalent steady illu- 
mination. This suggests that the output of a cell 
with a non-linear characteristic can be divided into 
two parts—viz., a linear part varying as the illumina- 
tion, and following its changes rapidly; and a non- 
linear part, which does not follow the rapid changes 
of a cyclically varied illumination, but which is re- 
lated to its mean value (the frequency of intermission 
being sufficiently high) (*). 


lll, SOURCES OF ERROR IN PHOTO-ELECTRIC 
PHOTOMETRY. 


A. ERRORS CONNECTED WITH THE CELL 
ITSELF. 

1. IMumination-Current Relation.—In practice the 
relation between illumination, of constant colour, 
and cell output at a constant (saturation) voltage, 
is generally not linear even for vacuum cells. Non- 
linearity of the cell should be distinguished from the 
effect noticed in a circuit containing battery, cell, and 
high resistance in series, where the volt drop on the 
high resistance changes with the photo-current, so 
that the voltage on the photo-cell changes also. 

Fig. 1 gives experimental results for two typical 
cells, one a sodium vacuum cell,* the other a more 
modern thin-film potassium-on-copper vacuum cell. 
In the first case the cell voltage was 100, in the second 
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Figure |. (1) Relative Sensitivity Curve for Potassium on Copper Cell 
(at 22 volts). 

(2) Relative Sensitivity Curve for Sodium (Bulk) Vacuum Cell 
(at 100 volts). 


(1) “ Phil. Mag.” VII., 1929, p. 792. 

(?) See W. S. Stiles, “ Phil. Mag.” VII., 1929, p. 812. The 
illumination response relation developed in this paper ap- 
pears to be of too simplified a form to apply to the use of 
a cell under steady illumination in most cases. The present 
authors put forward a simple theory, for which see Proc. 

hys. Soc., 46, 256 (1934). 

* Carruthers and Harrison loc. cit. 




























































22. The abscissae are values of photo-current, while 

the ordinates give the ratio of current to illumination 
referred to some convenient arbitrary value as unity. 
It will be seen that over quite a moderate range of 
illumination, errors of the order of several per cent. 
are possible if due correction is not applied. While 
some cells of reputable make show considerably 
smaller deviations than those here given, it cannot 
be assumed without test that any particular cell has 
a linear response. The determination of the cell 
characteristic can be carried out either by utilising 
the inverse square relation to obtain the necessary 
range of illumination or by the summation of a num- 
ber of light sources which can be lit singly or in 
groups at a definite voltage. As pointed out above, 
the result of a photometric comparison involving two 
unequal photo-currents cannot be assigned an accu- 
racy greater than that attained in this “linearity ” 
calibration, for which a reasonable mean figure is 
roughly 0.1 per cent. 

It has been previously mentioned that there is evi- 
dence that the form of the illumination-current 
characteristic of a photo-cell varies with the colour 
of the light used to determine it. Moreover it appears 

‘that the differences between characteristics for the 
same cell for different colours may be of the same 
order as the divergence of these characteristics from 
the strictly linear relation. The non-linearity correc- 
tion to be applied in any photometric measurement 
will then be dependent upon the colour of the light 
source and the type of cell compensating filter em- 
ployed. Further, simple consideration will show 
that the operation of the photometer mentioned in 
III. 9 will be strictly valid only when the observing 
photo-cell is exposed to light of one colour through- 
out a set of measurements. 

The non-linearity of a cell characteristic may in- 
volve particularly large errors in spectrophotometry 
if the cell is used, without previous calibration, as a 
direct measuring instrument, since large illumination 
ratios may be experienced. In ordinary photometry 
with uncalibrated modern cells the error due tc this 
cause is generally not greater than 1 per cent., and 
may be much smaller in some cases. 


2. Cell Colour Characteristic. Since in general the 
colour sensitivity curve for a photo-cell differs 
markedly from that of the average eye, it is necessary 
for heterochromatic photometry to use the cell in 
conjunction with a colour filter to give as near an 
approach as possible to the average visibility func- 
tion. Complete correction is an ideal, the degree of 
realisation of which depends, first, on the simplicity 
of the photo-cell characteristic, and, second, on the 
possibility of finding colour media having suitable 
absorption bands. 

We may quote here for comparison figures obtained 
for the ratio of the luminous outputs of two lamps, 
one gasfilled and the other vacuum. The necessary 
corrections for the non-linearity of the cell have been 
made in the case of the first two figures. 

Photo-electric Ratio ——_ without correction filter = 1.340 
vacuum 

” ” ” with or 9” 1,262 


t Ratio based on visual standardisation ... sé = 1.261 


These ratios show the order of error which may be 
expected using uncorrected cells. 

They do not, however, demonstrate that good 
colour correction has been attained, as a first thought 
may suggest. It is easy to show that there is no 
limit to the number of different colour filters which 
may be used with a i cell to give the correct 
ratio between the candle-powers of a certain pair of 
sources of different colour temperatures. Moreover, 
the cell-filter combination used for the measurements 
just quoted was appreciably in error if a carbon 
lamp was compared with the gasfilled or with the 
vacuum lamp. A later change in filter composition, 
however, diminished this error without introducing 
appreciable alteration in the vacuum-gasfilled ratio. 
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Thus a colour filter may be selected to fulfil a 
limited number of conditions, such as to give correct 
ratios between the intensities of a certain number 
of sources of different specified colour temperatures, 
If the number of such imposed conditions is large 
and a cell-filter combination is found to satisfy them, 
there is a high degree of probability that the com- 
bination will behave under many other conditions 
very much as the eye does. Strictly accurate cor- 
rection for all purposes is, however, only reached if 
the cell-filter combination has a spectral sensitivity 
exactly the same as that of the standard eye. Such 
an ideal cannot be reached in practice. It is, how- 
ever, possible to select a combination which is not in 
error by more than 2 per cent. in the measurement 
of overall transmission for white light of coloured 
glasses of average density anywhere in the range 
from a selenium red to a cobalt blue glass. But for 
certain monochromatic radiations even this combina- 
tion may be, say, 50 or 60 per cent. or more in error 
as compared with the standard eye. 

Thus for the photometry of discharge tubes it will 
in general be a difficult matter to select a cell-filter 
combination of universal application. It will, how- 
ever, be an easier matter to select a combination 
which will give correct results for the comparison 
of one given type of discharge tube with a specified 
black-body tungsten lamp standard. Alternatively, 
we may dispense with a colour filter altogether and 
use correction factors appropriate to any given pair 
of sources. This is equivalent to adopting the alterna- 
tive (1) mentioned at the beginning of this paper. 

Reverting, however, to the case of tungsten or grey 
body sources, colour correction of a cell is generally 
based on a comparison between a visual candle- 
power ratio and the result given by the cell-filter 
combination. The accuracy of the photo-electric 
photometer cannot then be made better, for hetero- 
chromatic work, than that of the visual ratio. Thus a 
limit of about 0.25 per cent. is set to the accuracy of 
the photo-electric photometer for heterochromatic 
photometry. 


3. Changes in Cell Colour Characteristic. In cer- 
tain cases, quite considerable changes may occur in 
the colour sensitivity of a photo-cell with lapse of 
time, these changes being due to corresponding 
changes in the structure of the light sensitive surface. 
The causes of such a change of structure after the cell 
is sealed are usually electrical or thermal. The pas- 
sage of a large current through the cell, especially at 
high cell voltages, may cause some disintegration of 
the surface by ionic bombardment; or the raising of 
the temperature of the cell may cause distillation of 
a volatile alkali metal. The latter effect was noticed 
in the case of a cell investigated by the authors. It 
was found that, although the cell was described as 
a potassium on copper thin-film cell, its maximum 
sensitivity was at about 4,400 §, as is the case for 
bulk potassium cathode, although the existence of the 
thin film on some parts at least of the cathode was 
indicated by the extension of the sensitivity toward 
the red end of the spectrum. At a previous deter- 
mination, however, this particular cell had been 
found to be more red sensitive than the average eye, 
and the change is ascribed to the distillation of excess 
potassium, introduced into the bulb during manufac- 
ture, from the base of the cell on to the cathode. 
Such distillation will occur at a temperature only 
a little above the maximum shade temperature in 
summer. 

Where it is impossible to avoid temperatures at 
which appreciable sublimation takes place, it is pre- 
ferable to employ a cell of modern design containing 
no excess of alkali metal. Such a cell will not usually 
deteriorate through vaporisation of the thin film, 
since this does not take place at so low a temperature 
as evaporation from a free metal surface. 


4. Temperature Effects in the Photo-Cell. Change 
in temperature of the cell may cause a temporary 
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reversible change in the output of the cell. Such a 
change in output may be due to a change in the dark 
current, a charige in the true photo-current at con- 
stant illumination, or both simultaneously. Experi- 
ment shows that in general the true photo-current 
has a small negative temperature coefficient, while in 
some cases the dark current is much more seriously 
affected. Fig. 2 shows graphically the results 
obtained by heating a caesium-on-silver thin film cell. 
Observations of total current at constant illumination 
and of dark current were made at various tempera- 
tures, and the photo-current is plotted as the differ- 
ence between these currents. It will be seen that the 
dark current rises rapidly with rise in temperature, 
the effect being reversible and due to thermionic 
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Figure 2. Effect of temperature change on current from photo-cell- 
Cell-Caesium on Silver thin film vacuum (temperature{co-efficient of 
photo-current) 0.2% per oc 


emission from the caesium surface, which has a par- 
ticularly low work function. The photo-current 
itself has a small negative temperature coefficient of 
about 0.2 per cent. per °C. 

In a rubidium-on-silver thin film cell the dark cur- 
rent was virtually unaffected by temperature, but the 
photo-current again had a slight negative coefficient, 
average value about 0.2 per cent. per °C. The value 
of the coefficient in this case appeared to increase 
with rise in temperature. 

In both the above cases the cell was exposed 
directly to the light from an electric incandescent 
filament lamp, no filter being interposed in the beam. 

A test was carried out using a caesium thin film 
cell, illuminated through a separate glass window, to 
determine whether change of temperature of the 
window affected the photo-current. Some change in 
the photo-current might have been expected if the 
absorption of the window changed within the range 
of wavelengths over which the cell had appreciable 
sensitivity. The result of the test was negative, so 
that it may be inferred that change in temperature of 
the glass bulb of a photo-cell does not change its 
transmission in such a way as to affect the overall 
Sensitivity of the cell. 


B. ERRORS ASSOCIATED WITH THE 
AUXILIARY APPARATUS. 


5. Temperature Co-efficient of Filter Transmission. 
The colour filter used to compensate a photo-cell for 
heterochromatic photometry is usually subject to 
variations in transmission with variations in 
temperature. A_ test was carried out on a _rubi- 
dium-on-silver thin film cell with filter solution 
*M/2.6 cupric chloride, M/20 cobalt ammonium sul- 
phate and M/270 potassium dichromate and the re- 
sult is given in Fig. 3. Here the apparent intensity 
of the light source on an arbitrary scale is plotted 
against temperature of the filter. It is seen that the 
filter transmission has a negative temperature co- 
efficient of rather more than 0.3 per cent. per °C, so 
that a few degrees change in filter temperature may 
Seriously vitiate exact photometric measurements. It 
is probable that gelatine filters behave similarly, 
though the value of the temperature co-efficient will, 





* M = Molecular weight in grams (including water of 
crystallisation) per litre of solution. 
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Figure 3. Change of observed c.p. of source with temperature of colour 
ose filter. (Average co efficient—0.33% per °C.) 


of course, depend on such, factors as whether an 
absorption band of the filter happens to correspond 
to the same wavelength as does a steep portion of the 
cell sensitivity curve. 


6. Temperature Co-efficient of Electrical Resis- 
tances. In methods where a photo-electric current is 
measured by passing it through a high resistance and 
measuring the potential drop on the resistance, it is 
important that this resistance be of a stable character. 
Wireless grid leaks of the sputtered glass rod type 
were the first to be used at the National Physical 
Laboratory in a valve bridge circuit, but it was soon 
found that these were unsuitable owing to their high 
temperature co-efficient of resistance. Measurements 
showed that the particular leaks used had a tempera- 
ture co-efficient of —0.4 per cent. per °C, suggesting 
that the sputtered film was composed of carbon. 
These leaks have now been replaced by a newer type 
in which the conducting film is deposited on a porce- 
lain rod, and is said to consist of graphitic carbon. 


7. Photo-Sensitivity of Thermionic Valves. Where 
the photo-cell and an associated thermionic valve are 
housed in the same casing in such a way that the 
thermionic valve is exposed to the light source it is 
essential to take the precaution of testing for photo- 
electric effect in the valve itself by doing a blank ex- 
periment with the photo-cell disconnected. This 
effect may be large enough in certain cases to inter- 
fere with accurate photometric measurement. 


8. Distribution of Light Incident on Photo-Cell. It 
is common practice to use a highly diffusing window, 
say of opal glass, in front of the photo-electric cell, 
since the cathode surface is not equally sensitive over 
the whole of its area, and any slight changes in the 
distribution of the incident light would otherwise 
cause changes in the photo-current. This precaution 
is particularly necessary when directional observa- 
tions are made on a light source, or sources, at differ- 
ent distances from the cell. On the other hand it in- 
volves loss of sensitivity which may be serious where 
a fairly dense colour filter is also interposed in the 
beam of light. If, therefore, a cell window giving a 
somewhat low degree of diffusion is used, it may be 
necessary to carry out a test to determine whether 
the diffusion is adequate. This may be done by com- 
paring different types of lamp whose candle-powers 
are known, at various distances from the photo-elec- 
tric cell. The lamps should preferably all be operated 
at the same colour temperature in order to avoid 
errors due to incomplete colour compensation of the 
photo-cell. Alternatively, if the photometer is 
of suitable design, the method described under the 
next section will show whether the diffusion is simi- 
lar for all positions of the comparison lamp, other 
errors having been eliminated previously. It will 
generally be found that three ground glass surfaces 
equally spaced about 1 mm. apart, and with a limit- 
ing diaphragm in contact with the outermost surface, 











































































































from which the lamp distance is measured, will be 
sufficient. The cell may be about a centimetre be- 
hind the inner surface. 


9. Straightness of the Photometer Bench. Errors 
of about 0.3 per cent. which were discovered in the 
operation of a certain photometer were eventually 
traced to a slight departure from straightness of the 
rails of the photometer bench. .The photometer was 
so designed that the photo-cell could face either 
along the bench or toward the window of an inte- 
grating sphere. Equality of illumination for these 
two positions could be obtained by moving the bench 
lamp so as to give equality of photo-currents, as 
shown by a suitable electrometer and balancing 
circuit. The errors due to lack of straightness of 
the bench were measured by the summation of light 
sources in the spherical integrator. Six roughly 
equal sources were lit singly and in groups (in the 
integrator) at a definite voltage. The various corre- 
sponding distances of the comparison lamp on the 
bench for photometric balance were observed. Then, 
assuming the six nearly equal distances correspond- 
ing to the six individual lamps to be correct, the 
inverse square law was applied to calculate the dis- 
tances which should have been obtained for groups 
of 2, 3, 4, 5 and 6 lamps together. It was then 
found that these distances did not agree with the 
actual observed distances. A particular case thus in- 
vestigated was perhaps a little extreme, the range 
of error on the lamp distance due to change in tilt 
totalling about 3 mm.; but it must be emphasised that 
for measurement to an accuracy of + 0.1 per cent. 
special precautions must be taken with such mechani- 
cal details as bench rails and carriages. 


10. Stray Light. Since the repetition accuracy of 
a photo-electric photometer is certainly better than 
0.1 per cent. when used at the maximum sensitivity, 
it is important that all precautions be taken to avoid 
stray light, the amount reflected from the velvet cur- 
tains of a photometer bench being of an appreciable 
order. Actual measurements show that on a bench 
of normal design, removal of the screening system 
increases the illumination at the photometer by about 
0.2 per cent., with the lamp at 14 metres distance. 


11. Cosine Errors. Cosine errors, due to the dimen- 
sions of the source being too large compared with its 
distance from the photometer, become more impor- 
tant as the observational accuracy is improved. The 
errors are usually calculable, to a close approxima- 
tion, and observations on the photo-electric photo- 
meter bear out the calculated figures. 


é CONCLUSION. 

The foregoing review of the factors influencing the 
accuracy of photometric measurements made with 
photo-electric cells shows clearly that while theoreti- 
cally the —— of photo-electric photometry may 
be pushed much higher than visual precision, the 
precautions necessary to make this precision avail- 
able in practice are probably even more numerous 
than those associated with accurate visual measure- 
ments. This situation arises from two main causes— 
first, the difficulties peculiar to the adaptation of the 
photo-cell to the visual system, chiefly connected 
with the colour and illumination characteristics; and 
second, the fact that the higher the precision aimed 
at, the greater is the number of incidental factors in- 
fluencing the final stated result, such, for instance, 
as straightness of bench rails, evenness in the illu- 
mination at the photometer head, and cosine effects. 
Note that these are uninfluenced by any improve- 
ment in the photo-cell. 

Almost all the factors under this second group and 
some of those in the first can be investigated by 
means of the powerful method afforded by the sum- 
mation of light sources, provided always that lamps 
of good repetition performance are available. The 
investigations are then independent of visual obser- 
vations. In the case of certain factors in the first 
group, however, such as colour, the situation is not 
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so favourable. It is true that here also the necessary 
observations can be made by the photo-cell itself, but 
the work involved would be very great and the final 
total errors probably large. For instance, to calibrate 
accurately a colour filter for compensation purposes, 
using a direct. reading photo-electric spectrophoto- 
meter, one requires to know the illumination char- 
acteristic of the cell for each colour. In fact, the 
shape of the colour-sensitivity curve of the cell alone, 
as measured with a spectrometer, will depend 
slightly on the way in which the energy transmitted 
by the spectrometer varies with wavelength. 

On account of such difficulties visually calibrated 
lamps are usually relied on for some at least of the 
necessary tests on a photo-cell intended for photo- 
metric work. The visual limitations as regards accu- 
racy are then’ immediately imposed on the photo- 
electric system. 

Finally, since the ultimate standard lamps em- 
ployed for photo-electric measurements will have 
been calibrated visually, any errors in their calibra- 
tion which, while inappreciable visually, are appre- 
ciable photo-electrically, will remain ineradicable 
from the photo-electric results. 

Full reference to papers covering the scope of this 
review is hardly possible. The reader may refer to 
the following text-books for fuller information on 
many details and for references: 

Campbell and Ritchie“ Photo-Electric Cells” 
(Pitman, 1929). (New Edition in the Press.) 

Zworykin and Wilson.—“ Photo-Cells and Their 
Applications ” (John Wiley, 1930). 

Hughes and Dubridge.—‘ Photo-Electric Pheno- 
mena” (McGraw Hill, 1932). 

Simon and Suhrmann.—“ Lichtelektrische Zellen 
und ihre Anwendung ” (Julius Springer, 1932). 

Fleischer and Teichmann.—“ Die Lichtelektrische 
15395 und ihre Herstellung” (Theodor Steinkopf, 
932). 








Institution of Gas Engineers 
Second International Gas 
Conference 


The above Conference is to take place in 
Zurich during September 1-4. The last confer- 
ence of the kind, held in London in 1931 (when 
the International Gas Union was inaugurated), 
was attended by delegates from twenty-three 
nations. From the programme, which contains 
a list of papers by British, Continental, and 
American experts, it is evident that the coming 
conference will be equally representative. The 
alternative itineraries prepared enable visitors 
to see some of the most beautiful scenery in the 
world, and the journey should be both instruc- 
tive and agreeable. 

Those interested should apply to Mr. J. R. W. 
Alexander, Secretary of the Institution of Gas 
Engineers (28, Grosvenor Gardens, London, 
S.W.1), for further particulars. 














Obituary. 
A. W. BLAKE. 

We learn with great regret of the death of Mr. 
A. W. Blake, a valued member of the Association of 
Public Lighting Engineers, which occurred on July 
20 after a short illness. Mr. Blake was Electrical 
Engineer and Manager in Willesden. In the course 
of the Conference in Margate last year a congratu- 
latory telegram was dispatched to him on the occa- 
sion of Willesden becoming a Borough, and his con- 
sequently attaining the position of Borough Electrical 
Engineer . 
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Literature on Lighting 


(Abstracts of Recent articles on Illumination 
and Photometry in the Technical Press) 


(Continued from page 226, July, 1934) 


1.—RADIATION AND GENERAL PHYSICS. 


162. Reflecting Power of Powders. C. W. Bryant. 
J. Opt. Soc. Amer., 24, pp. 139-142, May, 1934. 


The reflecting power of quartz and marble in the 
crystalline form was determined for the spectral band 
of 80” -1504 emitted by the Welsbach mantle. These 
materials were then powdered and the specular com- 
ponent of the radiation reflected from them was obtained 
as a function of the particle size and the pressure applied 
tothem. The “Focal Isolation ” method set-up for reflec- 
tion was employed. ¥. J.C; 5. 





163. On the Variation from the Inside of a Circular 
Cylinder. Part Ill. H. Buckley. 
Phil. Mag., Vol. 17, No. 113, pp. 576-581, March, 1934. 
A theoretical paper in which the author discusses and 
derives an expression for the energy-radiation from the 


inside of a hollow circular cylinder closed at one end. 
is. C. 


1l.—PHOTOMETRY. 
164. Sources of Error in Photometry. A. Langseth and 


E. Walles. 
Nature, 133, p. 210, 1934. 


Finite slit width causes an error in the determination 
not only of the maximum blackening of a spectral line, 
but also of the integral intensity, in photographic micro- 
photometry. Values of the percentage error are given, 
calculated for a few cases. FO SC58: 





165. A Photometric Diagram and the Application of an 
Elastic Scale. A. Sellerio. 


Zeits f. Techn. Physik, 7, p 267, July, 1934. 


A method is described for converting the ordinary 
polar curve diagram to a form in which areas are pro- 
portional to flux. The method is facilitated by means of 
a special variable scale. W.R.S. 


166. Precise Light Measurement. A New Photocell 
Application. Donald G. Fink. 


Electronics, 7, pp. 190-191, June, 1934. 


A description is given of the lay-out of the photo-elec- 
tric equipment for a photometer, which is stated to be 
exceptionally stable, and for which an accuracy of 1-10th 
per cent. is claimed. Two cells are used in series, one 
being illuminated by each source, and an electronic volt- 
meter is used to measure a small potential difference. 

S. S. B. 


167. A Colour Correction Filter for Photo-Electric Photo- 
metry. J. S. Preston and L. H. McDermott. 


J. Sci. Instr., 11, p. 150, May, 1934. 


Details are given of the methods used.to determine the 
appropriate colour of filter for three different cells. An 
aqueous solution cupric chloride, cobalt ammonium sul- 
phate and potassium dichromate was selected as most 
generally useful. Curves are given to show the degree 
of correction produced. S. E. 


168. A Rotating Flashometer. Ww. E. Forsythe and M. A. 


Easley. 
Rev. Sci. Insts., 5, pp. 216-217, June, 1934. 


The instrument described was constructed for the 
study of time characteristic and intensity variations of 
any light source of high intensity and short duration. 
Traces are obtained on a rotating drum of photographic 
Paper. PIES 


169. Current Advances in Photographic Photometry. 
G. R. Harrison. 
J. Opt. Soc. Amer., 24, pp. 59-72, 1934. 
A critical discussion is given of the various methods of 
photographic photometry, in continuation of a previous 
paper (P.A., 73, 1930), bringing the subject up to date. 
Fe OR 


170. Yellow-blue Ratios and Personal Errors’. in 
Heterochromatic Photometry. W. S. Stiles. 
Phil. Mag., Vol. 117, No. 113, pp. 660-668, March, 1934. 


When a photometric match between brightness of dif- 
ferent colours is made by a number of observers their 
results will differ owing to variations in the shape of their 
respective visibility curves. In this paper the author 
derives an approximate formula which gives the personal 
error of an observer in terms of his Y/B (yellow-blue) 
ratio, when two brightnesses of different known colour 
temperature are being matched. It is shown that errors 
computed with the formula are in satisfactory agreement 
with errors determined experimentally for observers 
possessing known Y/B ratios. Bed. < 


171. Condensed Tables _ for 
T. Smith. 
Proc. Phys. Soc., 46, pp. 372 and 478, May, 1934. 


It is sometimes sufficient in the spectrophotometry of 
coloured materials to take measurements at intervals of 
10 ~ instead of the standard interval of 54. Tables are 
given for use in these cases, which give results indis- 
tinguishable from those ‘derived from the standard 
observer tables. oa 


Hll.—SOURCES OF LIGHT. 


172. The Incandescent Lamp. 
Lux, 5, pp. 69-82, May-June, 1934. 
The article is divided into four sections. The economy 
of the electric incandescent lamp as compared with other 
illuminants is illustrated diagrammatically, its chief 
technical characteristics and the process of manufacture 
are described, and its applications are _ briefly 
summarised. In the final section the advantages of clear, 
frosted, and opal bulbs, and the uses of tubular daylight 
and other special lamps are discussed. J. SoD. 


Colour Computation. 





173: Characteristics of 40-watt, 100-watt, and 500-watt 
115-volt Tungsten Lamps as a Function of Applied 
Voltage. W. E. Forsythe. 

Gen. El. Rev., 37, p. 191, April, 1934. 
A table is given showing the variation with applied 
voltage in the following variables in three types of 
filament lamp:—current, temperature, lumens per watt, 

watts, lumens and life. G. H. W. 


174. The Characteristics of Some Lamps Intended for 
Special Purposes. W. E. Forsythe and E. M. 
Watson. 

Gen. El. Rev., 37, pp. 251-2, May, 1934. 
The nominal rating, efficiency and filament tempera- 
ture is given for a number of special. tungsten filament 

lamps commercially produced in the U.S.A. G. H. W. 


175. A New Development in Carbon Arc Lighting. 
P. Mole. 
J. Soc. Mot. Pict. Eng., 22, pp. 51-57, 1934. 
Use is made of 8 m.m. copper-coated cored carbons. 
Two arcs are placed side by side and separate automatic 
feed controlled by the voltage drop in each arc. Flicker- 
ing and blinking are reduced to a minimum. The lamps 
operate at 115 volts 40 amperes, direct current. 
FF; £8. 





































































































176. Direct-Current High Intensity Arcs with Non-Rotat- 
ing Positive Carbons. D. B. Joy and A. C. Downes. 
; J. Soc. Mot. Pic. Eng., 22, pp. 42-50, 1934. 
This arc differs from other high intensity arcs in that 
the positive carbon is copper coated so that it can be held 
some distance from the crater end, and it is non-rotating. 
The current, voltage, and general characteristics -are 
given. The use of this arc is discussed, and it is suggested 
that it should take its place with the new A.C. High 
Intensity arc discussed in a previous — in supplying 
the need from more light in the small theatre. 


F. J. C. B. 
177. A New White Flame Carbon for Photographic Light. 
F. T. Bowditch and A. C. Downes. 
J. Soc. Mot. Pict. Eng., 22, pp. 58-61, 1934. 

The characteristics of the National copper-coated M.P. 
Studio Carbon are described. Nearly 37 per cent. of the 
total radiant energy emitted is in the visible spectrum, 
and a greater emission of light is shown for the same 
current when compared with former carbons. 


F. 
I1V.—LIGHTING EQUIPMENT. 


178. Electric Signs. 
British Standard Specification, No. 559—1934. 
The specification is divided into three sections dealing 
respectively with Construction, Electrical Apparatus, and 
Wiring. A minimum thickness for letters of wood or 
- metal and for glass panels is prescribed. Such points as 
supporting troughs, means of attachment, ventilation, 
and facilities for access are discussed. Requirements in 
regard to transformers, choking coils and resistors, lamp- 
holders, flashers, etc., are defined. The nature of cables 
and their finish, voltage tests and tests of moisture, ab- 
sorption and flame tests are specified. Sections are 
devoted to the installation of cables for discharge tube 
signs and the wiring of filament lamp and box signs. 
“es 


J. C. B. 





179. Progress in Electric Signs. R. H. Hall. 
Elect. 113, pp. 17-18, July 6, 1934. 
A considerable increase has taken place recently in 
the colour range of cold cathode tubes available for sign 
lighting. Recent progress also includes the development 
of numerical sign indicators for both day and night use. 


Cc. A. M. 
180. A Special Study Lamp. H. B. Dates. 
Light, 3. No. 4, pp. 12-13, First Summer Issue, 1934. 
A description, with photographs, is given of a newly- 
designed table lamp. A 100 watt lamp is used in an 
inverted bowl of diffusing glass. Surface brightness 
limits have been considered. Cc. A. M. 


181. Miners’ Safety Lamps. E. Lyon. 
El. Review, CXV., No. 2,954, p. 7, July 6, 1934. 
A discussion of the new Regulations of the Mines De- 
partment relating to miners’ safety lamps, with remarks 
upon the different types available. Improvement has 
resulted in modern lamps by the use of higher voltages. 
The advantages of the nickel-iron alkaline cell are 
discussed. J. M. W. 
182. Portable Electric Lamps with Alkaline Accumula- 
tors for Domestic Uses. P. Basiaux. 
R.G.E., 35, p. 867, June 23, 1934. 
Discusses portable lamps in general and the points in 
favour of electric types. A description and a photograph 
is given of a new type of lamp with an alkaline 
accumulator. W. R. S. 
183. Aluminium for Reflectors. J. D. Edwards. 
Am. Illum. Eng. Soc. Trans., 29, pp. 351-357, 
May, 1934. : a 
Gives data on the reflection properties of aluminium 
for ultra-violet, visible, and infra-red radiation, and dis- 
cusses the effects of surface treatments to reduce tarnish- 
ing. The new “ Alzac” reflector (aluminium electrolyti- 
cally brightened and oxidised) is described. 6G. H. w. 


184. Tests on “Alzac” Aluminium Reflectors. A. F. 
Dickerson. 
Am. Illum. Eng. Soc., Trans., 29, pp. 358-363. 
Tests were made on a series of specular and matt 
reflectors in “ Alzac” aluminium. Overall light outout 
and reflection factor results are given before and after 
depreciation tests. G. H. W. 
185. New Combination of Church Lighting Fittings with 
Loudspeakers. 
Licht u. Lampe, 23, No. 13. p. 312. June 21, 1934. 
Description of a lighting unit combined with a loud 
speaker, which has been installed in Regensburger 
Cathedral. There is a high wattage lamp inside the 
loudspeaker, while several lower powered lamps encircle 
the framework on its upper side. It is claimed that 
good light distribution is accompanied by good sound 
distribution. E. S. B.-S. 
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V.—APPLICATIONS OF LIGHT. 


186. Lighting: “ A Century of Progress. W. D’Arcy Ryan, 
Elect. Eng., 53, pp. 731-744, May, 1934. 

The author gives a full description of the exterior 

lighting effects at the “Century of Progress” exhibition 

at Chicago, with illustrations of some of the equipment 
used and the results obtained. 8. 8. 3B: 


187. Lighting Calculations. “E. 0. T.” 
Elect., 112, p. 851, June 22; p. 885, June 29, 1934; 
Elect. 113, p. 25, July 6; p. 76, July 13, 1934. 
A series of four short articles is given dealing with the 
fundamental considerations used in lighting calculations, 
C. A. M. 


188. > os as Affected by Illumination. Le Grand H, 
ardy. 
Am. Iltum. Eng. Soc., Trans., 29, pp. 364-384. 
The author presents a comprehensive treatise of the 
effect of light or visible radiation upon the eye, includ- 
ing its physical, pathological, and physiological effects. 
G. H. W. 


189. Area and Brightness of Stimulus Related to the 
ey Light Reflex. N. Luckiesh and F. K, 
oss. 
J. Opt. Soc. Amer., 24, No. 5, pp. 130-134, May, 1934. 
Experiments were made to determine the relation be- 
tween pupil size and fixational distance for a brightness- 
level of 0.1 milli-lambert and the variation in pupillary 
area with simultaneous changes in area and brightness 
of a circular test-field seen amid comparative dark sur- 
roundings. 
The application of the results to lighting problems is 
discussed. 





F. J. C. B. 


190. The Smoothing of Light Flicker in Lamps Operated 
by Alternating Current. H. Anschiitz. 
E.T.Z., 55, pp. 10-12, January 14, 1934. 
The author shows that it is possible to eliminate the 
effects of flicker in electric lamps operated by alternat- 
ing current by mounting a number (n) of lamps in a 
common fitting and arranging that the currents in these 


lamps differ in phase by = from one another. Experi- 


ments show that in the case of a fitting equipped with 
three lamps almost complete absence of flicker can be 
obtained by connecting an inductance in series with one 
lamp, a capacitance in series with the second and a resist- 
ance in series with the third. 

| OPE eo 


191. Incandescent and Discharge Tube Lighting. Anon. 
Light, 3, No. 4, pp. 10-11, First Summer Issue, 1934. 

A district office of a supply company in New Jersey is 

fitted with box-like ceiling fittings, each housing a 300- 

watt mercury vapour tube, and 600 watts of incandescent 

lamps. 50 foot candles are said to be obtained. A photo- 

graph is given. 

c. A. M. 


192. Gas Lamps which Harmonise with Surroundings. 

Gas World, p. 695, June 9, 1934. 
Photographs and a brief description are given of the 
way in which modern gas lighting has been made to har- 
monise with rural surroundings at Rickmansworth. The 
lamps, which consist of two-light No. 2 mantles, are of 
copper with an opal globe, fitted with clockwork con- 
trol and mounted upon old tree trunks concreted into the 

ground. 
3.6. ¢ 


193. School Lighting. W. Sturrock. 
Light, No. 4, pp. 24-26, and p. 30, First Summer 
Issue, 1934. 

Descriptions are given. with photographs, of a number 
of new lighting installations in schoolrooms in America. 
In one installation the fittings used take a 450-watt mer- 
cury vapour tube and a 500-watt incandescent lamp, the 
latter acting as a ballast for the former. 

: c. A. M. 


194. Manchester Central Library. Anon. 
El. Times, 85, p. 820, June 21, 1934. 
A brief account, with photographs, of the lighting at 
the Manchester Central Library. Among other features. 
the book rack lighting is said to be probably the best 
example of its kind in this country. 
Ww. R. S. 
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195. Hotel Lighting. W. E. Carlson. 
Light, 3, No. 4, pp. 28-29, First Summer Issue, 1934. 
Details, with photographs and diagrams, are given of a 
colour lighting equipment of a dining-room at a San 
Francisco hotel. Cc. A. M. 


196. Floodlighting of Hotel. 
Gas World, p. 697, June 9, 1934; Gas Journal, p. 649, 
June 6, 1934. 
_A photograph and description is given of the flood- 
lighting by gas of a hotel in Harwich, where a gas 
exhibition is being held. 3G: C. 


197. West Ham Baths. Anon. 
_..  .  . Elect., 112, p. 889, June 29, 1934. 
A description is given, with photographs, of new light- 
ing equipment at the West Ham Baths. Lay lights are 
fitted over a considerable portion of the ceiling of the 
largest bath, at the end of which there is a stage that 
includes a cyclorama in its equipment. Cc. A. M. 


198. Floodlighting of Open-Air Bath. 
Gas Journal, p. 808, June 13, 1934; Gas World, p. 698, 
: June 9, 1934. 

It is announced that the Southgate Borough Council 
have chosen gas as the means of lighting the open-air 
bath at Barrowell Green. The Tottenham and District 
Gas Company propose to use 6,000 candle power lamps 
for the main lighting and smaller lamps at the angles of 
the bath. J. G. C. 


199. Lighting for Cranes. 
Illumination Research, Tech. Paper, No. 15, Part II., 
D.S.LR., 1934. 

This sequel to the previous technical paper on the 
subject which dealt with the lighting of docks, ware- 
houses, and approaches, attempts to reconcile the points 
of view of the crane driver and the worker on the quay, 
ie., the provision of adequate illumination of the load 
and the avoidance of glare from the lamps used. Three 
alternative methods of lighting are described, but no one 
of them seems completely satisfactory. FSD. 


200. Clean Industrial Lights Are Effective Production 
Aids. J. W. Nash. 
El. World, 103, p. 879, June 16, 1934. 
A brief article referring to the problem of maintaining 
cleanliness of industrial lighting fittings in large installa- 
tions. It describes a fitting which is suspended from a 
hook in position before being joined in the circuit, the 
electrical connector securing the fitting on the hook. 
Rapid removal for maintenance is obtained. _ Ss. Ss. B. 


201. Gas Lighting in Sheffield. 
Gas Journal, P. 96, July 11, 1934. 
In his annual report, the City Lighting Engineer of 
Sheffield makes reference to the increased durability of 
mantles for modern gas lighting units. He reports that 
the old upright mantles had an average life of 270 hours. 
The life of the inverted mantle has considerably in- 
creased. In the year 1926-27, the average life was 1,153 
hours, whereas in the year ended March, 1934, the 
average life was 1,795 hours. This is based upon the 
work of the 15,722 gas lamps in use in the city of 
Sheffield. The City Lighting Engineer makes some fur- 
ther observations regarding photometric tests on 
mantles, and reports a loss of only 7 per cent. from the 
initial light output measured on the horizontal plane, 
after 1,000 hours of use. J. Gi c: 
202. Emergency Light in Paper Mill Obtained from 
Floodiamps. A. P. Schnyder. 
El. World, 103, p. 884, June 16, 1934. 
A short note of an installation of floodlights, operated 
from storage batteries through a relay, as a source of 
light in a case of failure of the normal system of lighting 
in a paper mill. S. S. B. 
203. Coal Washing. J. L. Tugman. 
Light, 3, No. 4, pp. 6-8, First Summer Issue, 1934. 
_ The lighting equipment of the inspection and wash- 
ing sections of two coal mines in America is described 
with numerous illustrations. 500-watt lamps in reflec- 
tors, using blue cover glasses and giving 40-foot candles, 
are used for the detection of impurities. Cc. A. M. 


204. Floodlighting at York. ; 
Gas World, p. 732, June 23, 1934; Gas Journal, 
p. 902, June 27, 1934. : 
Photographs and description of the floodlighting of 
buildings by means of incandescent gas lamp projectors. 
The reports are interesting, in that they not only de- 
scribe and illustrate the use of gas floodlighting units 
mounted on the ground, but also the use of smaller units 
mounted on floating craft, the gas in this case being 
supplied from cylinders in which it was stored at high 
pressure. ; J. G. C. 
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MISCELLANEOUS. 


205. Psychological Lighting. 
H. Chevalier. 
Jour. of Decorative Art, pp. 184-186, June, 1934. 
A brief discussion of the influence of coloured light on 
processes of perception and its possibilities in the artistic 
sense. Charts illustrating the qualities of mixed paints 
and the effect of coloured light in altering the appa- 
rent appearance of coloured fabrics are presented. 
J& dD: 


206. An Atmospheric Dust Recorder. Willis G. Hayard. 
Frank Inst. J., 217, pp. 571-590, May, 1934. 
An apparatus is described for recording atmospheric 
dust, by impinging the dust on a slowly moving strip 
of film, and measuring the deposit by the absorption of a 
beam of light compared with that of a beam passing 
through clean film. The decrease in transmitted light is 
balanced by a motor-driven optical wedge in the unob- 
structed beam, the position of the wedge being recorded 
on achart. The instrument is fully sensitive to rapid 
fluctuations in dust concentration, and can be used to 
measure very low values, far below smoke concentra- 
tions. It may also be made to operate auxiliary blowers, 
Lae relays, when the dustiness exceeds a specified 
evel. Ss. S. B. 


207. Determination of the Daylight and Sunlight avail- 
able Within Buildings. H. E. Beckett. 
Phot. J., 74, pp. 229-238, 1934. 
Photographic, photometric, and various graphical 
methods of determining the daylight factor are reviewed 
and compared. The obtaining of flat projections of 
window openings photographically by means of a lens 
camera is restricted by the angular limitations imposed 
by the lens, and the author describes his use of a cylin- 
drical pinsole camera, which will photograph almost the 
whole sky with one exposure. This camera can also be 
used for sunshine measurements. Pf ¢ & 


Public Works, Roads & Transport 
Congress (1935) Awards for Papers 


The Organising Committee of the above Congress have 
decided to offer the following prizes for papers sub- 
mitted for discussion at the Congress to be held in 
November, 1935:— 

1st Prize—Gold Medal and 100 Guineas. 

2nd Prize.—Silver Medal and 50 Guineas. 

3rd Prize-—Bronze Medal and 20 Guineas. 

An additional award of five guineas (excluding the 
above) will be given for each paper selected for discus- 
sion at the Congress. se Se 

We hope that some papers dealing with public lighting 
will be included in the list of those presented, and that 
one or more of them will merit an award. For the in- 
formation of public lighting engineers and others 
interested we append a list of acceptable subjects, which, 
however, is not intended to be exhaustive:— 

1. The Administration and Control of Public Light- 


Values of Colour 





ing. 

‘2. The Application of the British Standard Specifica- 
tion for Street Lighting and the Grading of Require- 
tg in Main and Side Streets in Accordance There- 
with. 

3. Recent Advances in Public Lamps and Lighting 
Equipment. ra 

4. Methods of Automatic Control of Street Lighting. 

5. The Comparative Advantages of Central Suspen- 
sion Lamps and Lighting from the Curb. 

6. The Use of Lighting as an. Element in the Control 
of Traffic (Illuminated Signs and Signals, Refuges, 
Direction Notices, etc.). 

7. The Relation of Public Lighting to Safety on the 
Roads. 

8. Public Lighting from the Standpoint of the 
Motorists and the Pedestrian. 

9. Present and Future Lighting of Arterial Roads. 

10. The Advantages of Street Lighting Load to Sup- 
pliers of Gas and Electricity. ieee te 

11. Photometry in Relation to Public Lighting. 

12. Characteristics of Road Surfaces in Relation to 
Visibility. 

Papers entered for the Competition must be received 
before noon on Monday, December 31. 1934, by the Hon. 
Secretary of the Congress, Mr. S. M. Johnson, 84, Eccles- 
ton Square, Westminster, S.W.1, from whom fuller par- 
ticulars of the conditions may be obtained. 
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: Recent 








No. 410796. “ Improvements in or Relating to Lumin- 
ous Electric Discharge Tubes.” 
Claude-General Neon Lights Limited, and 
Higgins, C., November 23, 1932. 

When high voltage cold cathode positive column 
tubes are energised through cable enclosed in conduc- 
tive sheathing undesirable flickering occurs, probably 
due to the capacity of the cable. According to this 
specification such flickering is eliminated by the con- 
nection of a choke or resistance closely adjacent to 
and in series with the tube or tubes. In a preferred 
arrangement an even number of tubes are connected 
in series and the choke or resistance is arranged 
symetrically with respect to the neutral point of a 
transformer secondary winding. 


No. 410994. “Improvements in Luminous Electric 
Discharge Lamps.” 
The General Electric Company, Limited, 
August 14, 1932 (Convention Germany.) 
‘ This specification describes a positive column glow 
discharge lamp for providing an area of great surface 


brightness, the column being viewed along its length? ; 


The lamp comprises a single metallic enclosure 
divided into two compartments, each containing an 
electrode, by a metallic partition, the two compart- 
ments being in communication through a tube ex- 
tending through the partition and also having aper- 
tures in the wall to permit the passage of light from 
the discharge. The enclosure may be a flat rectangu- 
lar metal box, and may contain a metal, such as an 
alkali metal, which is vapourised by the discharge. A 
wen esi electrode may be located outside the en- 
closure. 


No. 411002. “ Improvements in or Relating -to Photo- 
Electric-Cells.” 
N. V. Philips’ Gloeilampenfabrieken, December 
31, 1931 (Convention Germany.) 

In the manufacture of photo-electric cells utilising 
photo-sensitive electrodes comprising an absorbed 
film of alkali metal, the sensitivity often becomes 
lowered due to release of gas particularly from the 
glass of the cell. According to the patent a quantity 
of alkaline earth metal, such as barium calcium stron- 
tium is introduced into such a cell but does not form 
part of the photo sensitive electrode. Preferably the 
cell has two compartments, separated by a screen, 
one of which contains the photo sensitive electrode 
and the other the alkaline earth metal. The screen 
may be of material capable of taking up the excess 
of the.alkali metal. 


No. 411168, “Improvements in or Relating to Gas 
Lighting Means.” 
Webb, J., September 6, 1933. 

This specification describes a form of electrical 
device for the remote control of gas burners, of the 
kind in which operation causes the gas to be turned 
on and also ignited. According to this qualification, 
such a device comprises a solenoid, which operates 
the gas valve, wound in opposite directions to induce 
like poles at opposite ends of its armature and a per- 
manent magnet, which may be tubular and embrace 
the solenoid, with its poles near the ends of the arma- 
ture. The apparatus may be arranged to close the 
gas valve by means of the multi-point switch. 


Patents | 


(Abstracts of recent Patents on Illumination & Photometry.) 


No. 411127, “improvements in Lighting Fittings.” 
Campbell, G., and The Benjamin Electric 
Ltd., November 29, 1932. 

This specification describes an electric lighting fit- 
ting of the kind comprising a neck or carrier portion 
which houses the lamp-holder and a reflector or globe 
extending radially from the lower end of the neck, in 
which a supplementary reflector, detachable from 
the main reflector, reflects the light directly down- 
wards, prevents hot air, etc., flowing into the neck 
portion, and also protects the user against contact 
with the live parts of the lamp-holder. The supple- 
mentary reflector may be integral with the lamp- 
holder, or it may be an annular disc or plate sprung 
into a groove in the main reflector. 


No. 411218, “ improvements in or Relating to Electric 
Torches, Flash Lamps, and the like.” 
The Ever Ready Company (Great Britain) Ltd., 
and Terry, M. C., January 26, 1933. 

This specification describes an electric battery 
lamp of the spot-light or focussing type, in which 
the switch is operated and the focussing effected both 
by rotation of the end cap of the body. 


No. 411225, “Improvements in or Relating to Long 
Burning Oil Lamps, such as Railway Signal 
Lamps or the like.” 

Whillock, S. A., and The Lamp Manufacturing 
Company, Limited, February 8, 1933. 

This specification describes a lamp of the type in 
which the air for combustion is pre-heated by the 
flame before passing to the burner by means of pas- 
sages within the lamp casing having air inlets at 
the top and exits at the bottom. The top, the base 
at the burner, and the sides of the lamp case are 
formed with double walls, the outer and top wall 
being provided with a chimney cone, and the inner 
top wall with another concentric cone, the inner base 
wall having an aperture for the passage of the burner 
top, this. aperture being surmounted by a cone having 
a flame pessage. 


No. 411656, “Improved Illuminated Bollard for 
Street Traffic.” 
MacFarlane, W., April 27, 1933. 
This specification covers a street or like lamp com- 
prising a lantern head having glazed openings in its 
under side and overhanging a supporting post having 
inclined outwardly and downwardly reflecting sides. 


No. 411657, “Improvements in Connection with 
Miners’ Safety Lamps and the like.” 
Hailwood, E. H., April 28, 1933. 

This specification relates to a safety or like lamp 
equipped with a fitting in connection with the burner 
dome, whereby air can pass from the dome up the 
fitting, and be distributed towards the upper parts of 
the gauzes, thus tending to cool them. 


No. 411714, “ Improvements in and Relating to Elec- 
tric Incandescent Lamps.” 


The British Thomson - Houston Company, 
Limited, August 20, 1932 (Convention U.S.A.) 
This specification covers a string of electric lamps 
in which the conductors are joined permanently to 
the lamps by holders moulded to the lamp bases and 
conductors. ; 
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Industrial, 
Commercial & 


Street Lighting 
Shopwindow 


‘SCIENTIFICALLY DESIGNED 


SIMPLEX ELECTRIC CO., LTD. 
Head Office: 159, GREAT CHARLES STREET, BIRMINGHAM, 3 








“LUX” 
(La Revue de I’ Eclairage) 


WE have pleasure in announcing to our readers that we have entered 
into an arrangement to receive subscriptions for the French Journal 
“Lux” (La Revue de |’ Eclairage). The subscription per annum is 
x francs, the approximate equivalent of which in English money is 
even Shillings and Six Pence (7/6). 

** Lux”? is the only French journal which specialises in all aspects 

of lighting, it is the official organ of the Association Francaise des 
Ingenieurs de 1’ Eclairage (equivalent to the Illuminating Engineering 
Society in France). 
_ It furnishes a complete record of interesting developments in 
lighting in France and on the Continent. It is fally illustrated and 
in particular devotes a considerable number of its pages to Decorative 
Lighting. 

By studying these articles and the numerous photographic repro- 
ductions of modern lighting installations the reader can readily gain 
an excellent impression of ‘French methods and practice in’ matters of 
Illumination. 





Applications for subscriptions will be received by “‘ The Illuminating 
Engineer,’’ 32, Victoria Street, London, S.W.1 











SHADOWLESS LIGHTING 
at 0°8 watts per sq. ft. 


"THE offices on the ground floor of Aldwych House, 
occupied by the Legal & General Assurance Society 
Ltd., cover an area of OVER 21,000 SQ. FT. 
Illumination throughout is by means of G.V.D Indirect 
Pendants. 
Forging ahead on sheer efficiency G.V.D. Units ensure 
adequate lighting without glare, and from a minimum 
number of points ; they give exceptionally wide dispersion, 
eliminating irregular patches on intense light and shadow. 
Please call for demonstrations, or apply for a copy of 


the G.V.D. Catalogue. 
ILLUMINATORS 


G.V. D. (G. V. DOWNER) 


Aldwych House, Aldwych, London, W.C. 2 
Telephone: Holborn 8879. 
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FOR THE 
STANDARD 


CRYSELCO 
OPAL TYPE 
Gasfilled 
MADE IN ENGLAND 


RECOMMEND 
‘CRYSELCO’ OPALS 
ERFECT light diffusion, with 
freedom from hard shadows 

and eyestrain make CRYSELCO 

Opals the ideal for use in standard 

lamps. Explain their great selling 

point fo your customers — you will 
increase your turnover and add 
to your reputation as a man who 
keeps his customers well informed. 


Write AT ONCE for 
Price List. 





SEE THE DIFFERENCE | 
HOME BRANCHES: 


BIRMINGHAM: Albion Buildings, 4, Vesey LEICESTER: 6, Newarke Street "Grams: 
Street. ‘Grams; “Cryselco, Birmingham.” “Cryselco. Leicester.” "Phone : Leicester 21832. 
"Phone: Aston Cross 1523. IVERPOOL : 22, Sir Fong = a 

BRIGHTON : 59 Ship St. ‘Grams: “Cryselco. “Cryselco, Liverpool.” one: Ban v1 
Brighton.” 'Phone: Brighton 5512. LONDON SALE! 2 OFF caw See 

BRISTOL: Paramount Chambers, Mitchell 23,Bartlett's Buildings, Ho: born ircus,E.C.4. 
Lane, Victoria Street. ’Grams: “Cryselco, Grams : “Cryselco Lamps,London.” ’Phone : 
Bristol.” *Phone: Bristol 24069. Central 9841 (2 lines) ; and at Thanet House, 

CARDIFF: 27, Edwards Terrace. ‘Grams: 
“Cryselco, Cardiff.” Phone; Cardiff 1169. 

GLASGOW : 172, Bath St. Grams: “Cryselco, 
Giasgow.” Phone: Douglas 577. 








231-2, Strand, W.C.2. rams: “Cryselco, 

Estrand, London.” 'Phone: Central 1742 

{3 lines). 

NCHESTER : 11, Albert Square. Trade 

Counter: 53, Brazennose Street. Grams: 

LEEDS: 43, York Place. ‘Grams: “Cryselco, “Cryseico. Manchester.” Phone: Black- 
.” “Phone; Leeds 27: friars 4871-2. 


CRYSELCO, LTD., Kempston Works, BEDFORD 


Telegrams: “Cryselco, Kempston, Bedford.” Telephones ; Bedford 3277 & 3278. 
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Pleasure Giving Lighting for Public Gardens 


The growth of cities, the ribbon de- 
velopment of their approaches, and the 
improved surroundings of modern sub- 
urban dwellings have increased, to the 
town dweller, the value of the parks 


necessity ot earning his daily bread, 
his opportunities of enjoying these 
beautiful and healthful spots is limited, 
so far as daylight is concerned, to holi- 
~~ times. 

he illumination of these valuable 
amenities should, therefore, be regarded 
as a matter of public interest, and the 
night view we are able to give of a 
walk in the Thiergarten, the public 
park almost in the centre of Berlin, 
gives a good impression of what has 
been accomplished in this respect. 

The rows of columns supporting 
semi-translucent cups surmounted by 
inverted multifaced conical structures 
capped by circular reflectors, of calcu- 
lated curvature, give, as shown, a 
glare-free, almost shadowless, illu- 
mination emitted from a height that 
gives comfortable light on the tables 
seen on the right-hand side. The per- 
spective view of the extremity of the 
path, and the absence of reflections 
from the overhead foliage, are notable 
features of this installation, as seen 
after dark. The colouring of the 
standards and their luminaries is also 
pleasing, and their appearance by day- 
light is unobtrusive. 

An initial installation of pleasure- 
giving illumination, on appropriate 
lines, might well be added to the 
Charing Cross Embankment Gardens, 
in London, which are so deservedly 
popular by day—thus furnishing an 
example by which other municipali- 
ties might profit, and a demonstration 
to country and foreign visitors, how 
pleasure-giving illumination can add to 
the joys of life. 


Training Doctors in the Use 
of Light 


The equipment of a lighting demonstration room 
at the London School of Hygiene and Tropical Medi- 
cine, where a course in lighting practice is now defi- 
nitely included in the curriculum, is yet another 
example of the way in which the necessity for in- 
creased knowledge of lighting is growing in impor- 
tance from day to day. The room contains several 
methods of lighting which can be operated separ- 
ately, and is used for showing post-graduate students 
and fully-qualified doctors the advantages resultant 
from good lighting, and the bearing which light has 
on economics and health. Many of the men who 
study here will hold responsible positions affecting 
mee numbers of the community. To such men, who 
will become Medical Officers of Health, Medical Offi- 
cers in factories, and managers of large industrial 
and engineering concerns, information of the latest 
developments in modern lighting practice is of the 
utmost importance. 

The London School of Hygiene and Tropical Medi- 
cine is to be commended on the step it has taken 
to provide doctors and students with information 
concerning a subject which is of growing and ever- 


. present importance. 





A view of the original Lighting Fittings used in the Thiergarten, Berlin. 


Illuminated Numbers for Houses 


According to the “Daily Telegraph,” ‘“ Doors of 
Berlin houses are to be fitted with illuminated num- 
ber indicators at a cost of £125,000, under the Goring 
plan to help unemployment in the electrical in- 
dustry.” 

If a similar scheme were adopted in Great Britain, 
it would assist in decreasing unemployment, and 
would lessen the difficulties of strangers in unfami- 
liar neighbourhoods. 

Every day money and tempers are lost in trying to 
find strange houses after dark. We ail know, as visi- 
tors, what it feels like to travel up and down a street 
looking for a house while the taximeter is ticking 
up threepences; and, as householders, we know what 
it is to be expecting a guest long overdue and to heal 
the inevitable excuse that the house could not be 
found. 

Of the 11,200,000 odd houses in Great Britain few 
indeed are yet equipped with illuminated numbers. 
Here, therefore, is a field ready and waiting for 
development. New building estates could include 
such lighting without incurring any extra expenses, 
as a small lamp can easily be made to serve the dual 
purpose of lighting the entrance and the house name 
or number. 
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Registered Trade Mark 


LIGHTING AT 
MAIDSTONE 


The lighting of London Road, Maidstone, has been vastly improved 
by the installation of Mazda Mercra Lamps in B.T.H. Diron Lanterns. 
Units are mounted 95 feet high and spaced 170 feet to 200 feet apart. 
Photographs 1 and 2 are night and day views of a narrow portion 






of the road, while photograph 3 shows a wider section. The lamp 


standard with control box and Diron Lantern are shown at the left 


“si of the page. Submit your street-lighting problems to BT.H Engineers 


THE BRITISH THOMSON-HOUSTON CO. LTD., 
CROWN HOUSE, ALDWYCH, LONDON, W.C.2. 
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advance. 


Engineer during the period of the contract. 
Terms: 


36 ” ” 





THE ILLUMINATING ENGINEER 


4 - WHERE TO BUY: 
yi A DIRECTORY OF LIGHTING EQUIPMENT 


We invite applications for spaces in this new section of the journal. Particulars of terms 
for each space (approx. I inch deep and 3} inches wide) are given below. 

These terms are equivalent to half our ordinary advertising rates, but not less than 
I2 successive monthly insertions can be accepted on this basis, and amounts are payable in 


Payment for an advertisement in this section entitles the advertiser to receive The Illuminating 


12 Successive Monthly Insertions 
24 


August, 1934 


LLREE UT LEE LEAS 


SIGNS] 


Payable 
in 
Advance 


+ £6 0 0 
” £8 10 0 





£3 10 o| 











MODERN LIGHTING FITTINGS 


New Catalogue on application 
Fittings manufactured to Architects’ Specifications 
ASCOG LIMITED 
Ascog House, 44, Theobalds Road, LONDON, W.C.1 


ELECTRICITY SERVICES LTD. 
Sole Proprietors and Patentees of the “‘ ALL PURPOSES ” 


TYPERLITE tocar vicunne uns 


Write for Price Lists : 86, CANNON ST., LONDON, E.C.4 
Mansion Flouse 5294 (3 lines) 





PHOTOMETERS 


for testing candle-power and illumination. Benches, 
Cubes, Heads, Standards of Light, Special Fittings 
and Accessories. 


ALEXANDER WRIGHT & CO., LTD., 
1, Westminster Palace Gardens, Artillery Row, Victoria St., London, S.W.1 


ELM WORKS, Lip. 


Established 1903 Summerstown, London S.W.17 
Suspension Lamps, Lanterns, REFLECTORS 
for PUBLIC & INDUSTRIAL LIGHTING 


GAS and ELECTRIC 


VITREOUS ENAMELLING Meat grinning 2c 





ALLOM BROTHERS L”: 


16, GROSVENOR PLACE, LONDON, S.W.1. 
Specialists in the Science of Modern Lighting, including : 
Theatres and Public Halls. Tennis and Racquet Courts. 


Pictures and Picture Galleries. Floodlighting, etc. 
Decorative Fittings in Glass and Metal. 


LIGHT MEASUREMENT 
BENCH, CUBE & PORTABLE 
PHOTOMETERS 


employing light sensitive Photo-cells. 


EVERETT EDGCUMBE, HeNDon, N.w:s. 





You get the benefit 


f of over twenty years’ 
BENJAMIN experience in the 
4 science of Commer- 
; cial & Industrial IIlu- 
~g PLANNED LIGHTING mination when you 

j specify Benjamin. 
THE BENJAMIN ELECTRIC, Ltd., TARIFF ROAD, N.17 











BROMFORD 


Seamless Steel Lighti Standards. 
Traffic Signals. ned Pillars 


for all requirements 
BROMFORD TUBE CO., LTD., ASTON, BIRMINGHAM 














FARADAY HOUSE 
TESTING LABORATORIES 


All#kinds of Lamps, Reflectors, etc., Tested 
A LAMPS TESTED} TO B.S.S. No. 161, 1934 
SCALE OF FEES ON APPLICATION TO THE SUPERINTENDENT 
66, SOUTHAMPTON ROW, W.C.1 











REINFORCED CONCRETE 
LAMP COLUMNS 


CONCRETE UTILITIES, Ltd. 
WARE, Herts. 


INDUSTRIAL LIGHTING SPECIALISTS 


Cast Iron Columns Street Lanterns 
Fuses Winches 
Time-Switches Contact Gears 
ENGINEERING & LIGHTING EQUIPMENT COMPANY LTD., 





DAWSON REFLECTORS 
Indoor and Outdoor Floodlights 
JENA REFLECTOR FITTINGS 


Miss E. H. DAWSON & HENCKEL, 
42, Gray’s Inn Road, London, W.C.1. 


Telephone: Chancery 8801. 








ST. ALBANS, HERTS. 
“ESLA” 


BI-MULTI AND MULTIPLANE REFLECTORS 


Lanterns, Brackets, Columns, Switch and Fuse Boxes, etc. 
FOR STREET LIGHTING 


The Electric Street Lighting Apparatus Co. 
The Foundry, Canterbury 











Specialists in 
ARCHITECTURAL ILLUMINATION AND DESIGNS 


DRAKE & GORHAM LTD. 


36, GROSVENOR GARDENS, LONDON, S.W.1 
Manchester, Glasgow, Hereford and Winchester. 





FLOODLIGHTING & FITTINGS 7% 


294, GRAY’S INN ROAD, W.C.1 





Manufacturers of ‘“‘ FLOOD” Units 


Specialists in Modern Lighting Fittings 
Telephone: TERMINUS 5954. 





Model “B” 
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W.PARKINSON «CO 





MINISTRY OF TRANSPORT ILLUMINATED 

ROAD. SIGNS AND “GUARDIAN ANGEL” 

GUARD. POSTS, LAMP COLUMNS, ETC. 
Conway Hall, 49, Theobalds Road, London; W.C.1 
Chancery 7042 


Controlled Diffusion G V Laylights, Cornice 
and Distribution of 2s @ @ and Pillar Lighting. ’ PROMOTERS OF SCIENTIFIC 
\ Light for = ILLUMINATORS Cendant Fittings STREET LIGHTING BY GAS 
-™ dine inal Aldwych House, | srandards (Direct ‘| Our Research Lighting Bureau will solve your problems 
Illumination LONDON, W.C.2 - and Indirect) IRON LANE-STECHFORD:- BIRMINGHAM 
Tel. No.: Stechford 2256. And at London and Belfast 
‘GOWSHALL ALLL tie rearric encinecrs RADIOVISOR PARENT LTD. 
WISIISISISS LIMITED 28, LITTLE RUSSELL STREET, LONDON, W.C.1 


Specialists in Light Sensitive Work 


AUTOMATIC CONTROL of STREET and FACTORY LIGHTING 


Increasingly in demand as the most efficient and economical control 
Phone : Holborn 2986 








HAILWOOD & ACKROYD, LTD. 
BEACON WORKS, MORLEY, Near LEEDS 
Sole makers of ““HAILWARE” British-made Illuminating Glassware 
and: Fittings, Traffic Globes and Signs, Island pega and Footlights. 
Offices and Showrooms at: 
71/75, New Oxford St., London, W.C.1. 314a, St. Vincent 
St., Glasgow. Carlton House, 28, High St., Birmingham. 
Ulster Agent: Messrs. Bell & Hull, 17, College Street, Belfast. 


SIEMENS 


38-39, UPPER THAMES STREET, LONDON, E.C.4 


ELECTRIC LAMPS of all types. ELECTRIC LIGHT FITTINGS. 

FLOODLIGHTING APPARATUS. SHOP-WINDOW LIGHTING 

EQUIPMENT. STORE LIGHTING. INDUSTRIAL LIGHTING. 
CINEMA LIGHTING, ELECTRIC SIGNS, Etc. 












Specify 


HOLOPHANE 


(Scientific Illumination) 


Fun 


Jotophane 


Elverton} Londo 





PLR ie ELVERTON ST., LONDON, S.W. 
STREET cHURCH INDUSTRIAL 
CINEMA FLOOD SCHOOL, Etc. 


ELECTRICAL MEASURING INSTRUMENTS 


PHOTOMETERS 


CATALOGUE SENT ON APPLICATION 


STAFFORD & LESLIE, 
ARMOUR HOUSE, ST. MARTIN’S-LE-GRAND, LONDON, E.C.1 


Tel: National 5025 








wna 





EQUIPMENT 
fe 


for 
wa KAN DE iv INDUSTRIAL, COMMERCIAL, 


ELECTRICAL LTD STREET AND RAILWAY LIGHTING, 


FILM STUDIOS, 
y ONDOWS RD. pHoTOGRAPHY, PRINTING, ETC., 
W.6. —suPERIOR QUALITY 


AND DESIGN— 






STRAIGHT-LITE REFLECTORS, LTD., 
73, CANONBURY ROAD, LONDON, N.1 
Write for List No. 44. The latest publication on 
SUPER STRAIGHT-LITE, THE MODERN 
SYSTEM OF SHADOWFREE ILLUMINATION 
FOR MAXTRIP “2” LAMPS 

















STRAND ELECTRIC 


AND ENGINEERING CO., LTD. 


19-24, FLORAL STREET, LONDON, W.C.2 
Specialists in Modern Theatrical Lighting 


Manufacturers of ‘‘ Sunray” Lightin Equipment 
Electrical Installation Contractors. Lighting Schemes for 














Theatres a Exhibitions Cinemas Pageants 
Shop Windows ress Parades Ballrooms Tea Lounges 
Winches, Lamp Lower- Street Lamps, Poles, Wh 
ing and Suspension Gear, nt pe n Gears, For every en you 
Searchlights (largest and Signal L type of want 
smallest in the world), Flashing “Shutters, th e b est 1 
ces Flood! igh Guide Pulleys GAS LIGHTING : 
tbons, ights. uide Pulleys, 
oa" Couplings (all- Electric Irons, CHAPTER ST. 
tal), Wire Ropes, Kettles, Fires, S.W.1 
Headligh ts, etc., etc. See 





On War Office, Admiralty, Air Ministry, Post Office, etc., etc., Lists. 





MEKELITE 


FOR CLOSE-UP LIGHTING 


ADJUSTABLE FITTINGS FOR 
EVERY USE. 


MEK-ELEK ENGINEERING LTD., 
16, Douglas Street, LONDON, S.W.! 











TROUGHTON & YOUNG, LTD. 


ELECTRICAL ENGINEERS, , 





SELF-CONTAINED 
PORTABLE FLOODLIGHTS 
CONTRACTORS’ TRAFFIC 


SIGNALS, AND HAND-LAMPS 


C. S. MILNE & Co., Ld., Octavius St., DEPTFORD, S.E.8 


143, KNIGHTSBRIDGE, LONDON, S.W.1 
TEL.: KENSINGTON 8881 (5 Lines) 
MODERN LIGHTING FITTINGS 
WARDLE ENGINEERING Co., Ltd. 
OLD TRAFFORD, MANCHESTER 
STREET LIGHTING EQUIPMENT. TRAFFIC SIGNALS 
PRISMAT BULKHEAD FITTINGS. FLOODLIGHT PROJECTORS 
WORKSLITE REFLECTORS. WARDELYTE GLASSWARE 








Floor Standards, New Showrooms 


Ceiling 47, 
see; MONOLAMP xii 
Wall and STREET 
Corner Modern Indirect Fittings Opening in 
Brackets September 


308, REGENT ST., W.| 


TELEPHONE : LANG. 2817. GOLD MEDAL—PARIS, 1931, 








‘“*THE FITTINGS THAT tMPROVE WITH AGE” 


WOODFYT 


(WOOD ELECTRIC FITTINGS) 
NEWMAN STREET, W.1 
(Museum 7325) 
Catalogue sent on application 


10a, 
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Elm Works, Ltd. 


We recently had the pleasure of visiting Elm 
Works, Ltd., at Summerstown, which for several 
reasons are of considerable interest to lighting engi- 


neers. 
' The manufacture of lighting equipment has been 
carried out in these works for many years. In its 
present form the firm of Elm Works, Ltd., dates from 
1903, but even before then the same class of work 
was carried on. 

The firm is truly concerned with “ illuminating 
engineering” in the sense that it handles all forms 
of lighting equipment, both gas and electric. We 
have before us copies of their lists relating to both 
forms of lighting. Typical modern suspension units, 
employing multiple mantles, are shown in variety. 
Such special devices as the “ Stripolite ” equipment, 
with a row of mantles backed by a vertical reflector, 
are also included, and we were interested to see at 
the works a gas floodlighting unit of recent design. 
Electric street and industrial lighting fittings are 
likewise well represented in current lists, many fami- 
liar forms being shown. 

At the time of our visit much work on units of 
this kind was in progress. Besides the wide range 
of lighting equipment illustrated in their own cata- 
logues, we are betraying no secret when we state 
that Elm Works, Ltd., also manufacture many varie- 


The esd scaie of Ice Cream 


This is the title of an excellently illustrated and 
informative booklet (No. 240 of “ A Thousand and 
One Uses for Gas”) issued by the British Commer. 
cial Gas Association—very opportunely during the 
recent hot weather. It may be news to some that an 
ordinary gas boiling ring serves as the energising 


. force of a popular freezing apparatus—that gas may 


serve indirectly as a source of cold as well as directly 
as a source of heat! 

Another illustrated booklet for which the B.C.G.A. 
is responsible is entitled “ How to Heat your Green- 
house.” In this case, also, the information is practi- 
cal and well presented. Recalling Mr. Eck’s recent 
lecture, we should like to see issued, as a companion 
booklet, “‘ How to Illuminate Your Garden at Night.” 





Street Lighting in S. Africa 


a 














7 











ties of units which are put out by other firms asso- Her 
ciated with gas and electric lighting. In addition, devel 
they are particularly well equipped to deal with con- beam: 
version and repair work, and their services are already ae 
in demand by local authorities for work of this kind. into t] 
There may, however, still be many public lighting Th 
engineers who would be glad to know of the exis- ‘ 
tence of a firm prepared to handle jobs of this kind. the dr 
Reflectors of special contour can be spun on the pre- the w 
mises, and a feature is the production of “ one-piece ” , 7 : - : 
casing for lamps, which lasts very much longer than _ ago osm age one —_ aeaiet yrs Which 
those having joints, within which rain can penetrate. Airice. “The lanterns are of epeiial design and fired with, Su gMUE 
The works is equipped with an enamelling plant, rippled outer globes and Wembley light-distribution refractors. lightia 
which, besides being applied to reflectors and other In addition to the installation of these units in the main 
lighting material, is proving of great value for the street of Krugersdorp, the British General Electric Co., Ltd., opera’ 
Guidiiae of heating epoli alas i t of Johannesburg, has secured the order for the whole of the met. j 
g § appliances, Just now in grea street lighting fittings (comprising 800 Wembley asymmetric y 1 
demand. type units) for » secondary streets. the he 
BED LIGHT SHADES — 
A list recently issued by Siemens Electric Whi 
Lamps and Supplies, Ltd., contains a most s wel 
representative series of designs of shades for hunte: 
pendants, table standards, and bed lights, fishin 
executed in Rhodialine and parehment. We é 
reproduce two pleasing forms of bed light form « 
shades, suitable for attachment at the head of and di 
the bed in the approved modern manner. The 
soft and decorative effect of these materials Ith 
still exerts its charm. Even in this age of alway: 
efficiency, their popularity as a lighting ful 1; : 
medium remains undiminished. llig 
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PHILIPS 
“PHILORA’ 


(PHILIPS SODIUM-VAPOUR LAMP) 
the pioneer of modern 


HIGH - EF FiR@ RS Ce) Aa AN es 


MAXIMUM VISIBILITY 
GREATER SAFBTY 








Trawling by Floodlight 


Herring-fishing by searchlight is one of the latest 
developments of the fishing industry, the powerful 
beams of 1,000-watt lamps being used to lure the fish 
into the nets. 


The novel feature of this method of fishing is that 
the drifters or trawlers on arrival at the banks sweep 
the water with searchlights, the Norwegian fleets 
Which have adopted this procedure using ordinary 
Philips floodlights such as those used in the flood- 
lighting of buildings. On reaching the scene of 
operations soundings are taken with an echo plum- 
met, in order to locate the herring-shoals. But for 
the herrings to be caught in numbers, they must be 
drawn to within 30 fathoms of the surface. 


While the attraction of light for animals and birds 
is well known,. and has often been made use of by 
hunters, it has never before been used in deep-sea 
ishing, probably owing to the difficulty of finding a 
form of light at the same time sufficiently brilliant 
and durable. 


It has also been found that the herring-shoals 
always follow the trawlers carrying the most power- 
lul lights. 



























The ‘“ Philora” 
lamp, the new lighting 


sodium 


MJ unit with three to four 
“ times greater luminous 
efficiency than ordinary 
filament lamps, creates 
entirely new possibilities 
in efficient lighting of 
arterial _ roads, _ public 
squares, factory grounds 
and railway yards. 
“ Philora” 


highly economical. An 


lighting is 


“8ow.” “ Philora” lamp 
produces 4,000 lumens. 

A 300w. ordinary filament 
lamp would have to be 

used to obtain the same 


results, “Philora” lighting is safer, 


Photos of existing instal- 
lations, together with full 
information, will be for- 
warded on request. 


it gives greater visibility and 
does not dazzle. 
PHILIPS LAMPS LTD. 145 Charing Cross Rd. W.C.2.. 








ARE YOU GOING TO ABERDEEN ? 





Entries for the Eleventh Annual Meeting and 
Conference of the Association of Public Lighting 
Engineers, to be held in Aberdeen during September 
17-20, are now being received and tickets for the 
various events allotted. 

Have you yet sent in to the Hon. Secretary your 
form. specifying the tickets required ? 

Have you sent in to the Hon. Editor (Mr. E. J. 
Stewart, 20, Trongate, Glasgow), the information he 
needs on the progress in public lighting in your 
locality ? 

Have you (if an exhibitor) yet sent in to the Hon. 
Secretary particulars of your exhibit for inclusion in 
the. catalogue ? 





SITUATION VACANT 
LFADING CONCERN REQUIRES first-class ILLU- 
MINATING ENGINEER with thorough commercial 
experience for responsible position. Write Box No. 159, 
*‘ Tlluminating Engineer,” 32, Victoria St., London, S.W.1. 





ERRATA. 


Our attention has been drawn to an oversight in 
the programme of the A.P.L.E. Annual Conference 
which appeared in our last issue (p. 224). The author 
of the paper on “ Road Surfaces and their Influence 
on Public Lighting” is Mr. J. M. Waldram, who is 
associated with the Research Laboratory of the 
General Electric Co., Ltd., at Wembley (the initials 
of his "ats (Mr. P. J. Waldram) were inadvertently 
given. 





THE ILLUMINATING 


Mazda Mercra Lighting at’ 
Maidstone 


Electric discharge lighting with Mazda Mercra 
lamps in B.T.H. Diron lanterns has recently been in- 
stalled in London Road, Maidstone. 


The road varies in width from about 48 feet to 
about 20 feet, and this narrow bottle-neck has in the 
past been a source of great danger to the consider- 
able traffic which has to pass through it. No doubt 
the improved lighting now installed will render 
driving at night along this section of the road much 
less dangerous. 


Each lighting unit consists of a B.T.H. Diron lan- 
tern and Mazda Mercra lamp, mounted on posts at a 
height of 25 feet, and spaced 170 feet to 200 feet apart. 
The posts are placed on alternate sides of the road, 
excepting at certain bends. 


The illumination on the road surface varies be- 
tween 0.1 foot-candles on the wide section, to 0.2 foot- 
candles on the narrowest and most dangerous portion. 


Contracts Closed 


THE GENERAL ELEcTRIC Co., LTp. 
Metropolitan Water Board.—For twelve months’ 
supplies of Osram metal filament gas-filled and 
vacuum lamps. 


SIEMENS ELECTRIC LAMPS AND SUPPLIES, LTD. 
Ayr County Council.—For the supply of Siemens 
electric lamps for twelve months commencing 
September 1, 1934. 


A Novel Form of Hand-lamp 


The attached illustrations show a novel form of 
hand-lamp marketed by the “ Typerlite”” Company. 

The hand-lamp, which is made in accordance with 
Home Office requirements, is supplied complete with 
9-ft. C.T.S. cable, and is mounted on a reinforced 
metal flexible stem, which enables the hand-lamp to 
be bent to any desired angle. 

By means of the thumbscrew, the wood handle can 
be instantly detached, thereby enabling the head of 
the lamp to be used as a wall bracket or a clamp-on 
fitment, as illustrated; the wall bracket, and clamp, 
and the square steel stem are the usual well-known 
“ Typerlite ” components. 

This lamp, which is to be known as the 
hand-lamp,” is specially suitable for use in private 
garages, outhouses, and similar places where a tem- 
porary light is required. 


“ 3-in-1 


ENGINEER 


London Road, Maidstone, illuminated by Mazda Mercra lamps in” 
B.T.H. Diron Reflectors. 





The Mersey Tunnel 


A notable event on July 18 was the opening of 
Mersey Tunnel, which, it may be recalled, was visi od 
by members of the Illuminating Engineering Society 
in connection with the special meeting in Liverpod 
on December 6, 1933. : 
lighting the inside of the tunnel by means of incama 


The interesting method @ 


descent lamps mounted behind panels of diffusing 
glass recessed in the walls was then described. Fo 
the illumination of the entrances Osira lamps in larg 

bowl fittings mounted on pylons 60 ft. high., supple 

mented by lanterns on 30-ft. columns containi 
1,500-w. Osram lamps, have been adopted. One i 
very glad to observe that in this tunnel lighting ca n 
ditions in keeping with its importance have beél 
adopted. The methods certainly constitute a gre 


improvement on those of the past. 











The “ 3-in-1” 


Hand-lamp recently introduced by the Typerlite Comp ; 
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MITY 
OF THE LIGHTING BY SPECIAL HOLOPHANE LAYLIGHT REFLECTORS 


PAV AE HTN GEO KO) RTANIE 
THE BEST NIGHT LIGHT 


HOLLUMINATION 


The Perfect Lighting System 
for every Lighting Need 


Let Holophane experts help you by the 
preparation of Lighting schemes. 
Details and booklets free on application. 


HOLOPHANE L" vincent SQuare) LONDON, S.W.I. 


TELEGRAMS : TELEPHONE : 
HOLOPHANE, SOWEST, LONDON. VICTORIA 8062 (3 LINES) 
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